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FOREWORD - 


a This revised document up-dates the LMSD proposal of 15 May 1959 for 
- the Sentry Program. Incorporated are the various changes, revisions, 
i and corrections to the program initiated since the original issue. 


—— ——— —— — 24 Heo —EE— 


The information contained in this document constitutes the definition 
of the Sentry Program. : _ * a : : 


- Section 1 sets forth the objectives of the total Sentry Program, and 
therefore, is not confined to any specific funding period. These ob- 

jectives, which establish the goals toward which effort will be directed, 

are described for the areas of system requirements, satellite vehicle, 


ground equipment, facilities, personnel, logistics, and launch plan. 


Section 2 presents the work statement for that part of the total Sentry 
Program to be accomplished during the period between the completion 
of Contract AF 04(647)-97 and 31 December 1960. This section con- 
sists of the statement of work, schedule, summary of items to be 
furnished, Government-furnished items, and ground equipment. 





[ =  * Phe Sentry Program designation has been changed to Samos; however, 
: in order to expedite this document, this change has not been made 
herein. | 
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SYSTEM REQUIREMENTS 


tre NOY 


l SCOPE 


A. GENERAL. The requirements for the Sentry Program, using 
Agena vehicles as the carriers for reconnaissance equipment, are 
‘ established in this tab. The development program and overall opera- 
tional chr racteristics of the system may be described as follows: 


l. DEVELOPMENT PROGRAM 





a. The Sentry Program shall provide a. satellite recon- 
naissance system capable of obtaining reconnaissance information which 
can be integrated into the USAF intelligence data handling system and 
disseminated to operational military agencies, The Sentry Program, 
employing orbiting satellites composed of Agena vehicles and recon- 
naissance payloads, shall provide surveillance of the entire Soviet. 

complex, enabling evaluation cf Soviet intention to attack. Timeliness 
of receipt of the intelligence information with daily. reconnaissance 
coverage of high resolution is the ideal. In consideration of the require- 
‘ment for earliest availability of the Sentry system, the engineering 
progression and Air Force acceptance shall be fromthe lesser to the’ 
greater resolution. The research and development effort shall be. 
directed toward providing equipment which shall permit the following: 


(1) Coverage of world-wide areas of interest 
(2) Detecting new and hiterto unknown targets 


(3) Determining electronic signal characteristics 
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18) Locating and verifying targets and defenses 
(5) Collecting data da technological progress J 
(6) Evaluating military and industrial strength 
(7) Monitoring alactvonis emissions _ | 


(8) Observing enemy build-up indications | 
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(9) Evaluating attack capability 
(10) Assessing damage from high-yield weapons , 
ay Reconnoitering military ——— | | 
(12) Locating naval forces throughout the world. : 


b. The Sentry Program shall continue over a period of 
years and include a variety of configurations, capabilities, and useful 


_ Satellite life spans. The development of the reconnaissance system 
- shall proceed from a relatively simple design to more refined versions 
Capasice of mccting state? system requirements. The original design 


and subsequent development work shall endeavor to keep the basic system 
design as flexible as possible to provide a relatively rapid reaction to 
changing requirements. The development program shall include, besides 
the satellite vehicle and its attendant equipment, development of visual 
and ferret equipment to provide reconnaissance information, and develop- 
ment of the ground based satellite control system equipment necessary 
for the collection control of the orbiting vehicles. This equipment shall 
provide a reconnaissance capability of two modes: readout and recovery. 


(1) Readout — 


(a) Visual Reconnaissance: The reconnaissance 
equipment jor the visual reconnaissance readout portion of the Sentry 
Program consists of the satellite-borne equipment required to collect . 
information in the visible spectrum, to process and store this information, 
and on a command signal from the ground to convert stored images to 
appropriate signals for transmission to the ground. In addition to the 
satellite-borne equipment, related ground-based equipment shall be 
required to take the output of the satellite-borne data link and reconsti- 
tute the signal into photographic form for system control purposes, — 
vehicle equipment adjustment, engineering evaluation, and for further 


processing and intelligence use Initial visual equipment shall be capable 


~ 
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of resolving targets 20 feet in size,. and development shall continue toward 
the goal of achieving resolutions of 5 feet or less. Target location shall 
have an error no greater than +1 mile with respect to the North American 
Datum. Future corisideration shall be given to the development and use 

of electrostatic sensors and high-resolution television in conjunction with 
magnetic tape storage. The vehicle-borne and ground-based equipment ~ 
shall consist of and be capable of the following functions: . 


(i) Vehicle Camera: A steerable reconnais- 
sance camera with a film supply shall be capable of providing photographic 
coverage for the useful reconnaissance life of the vehicle. Means shall 
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be provided for focus adjustment and exposure control by command sig-. 
nals from the ground stations. The film-drive mechanism shall be 

capable of being controlled by the programmer on the basis of command 
Signals originating from the ground. A means for indexing the film with 
tirr-base information shall be included to assist in providing positional 


_ accuracy to #1 mile for the overall system. The camera will operate | 


on an intermittent basis dependent upon orbital period and orientation: 
The film supply shall be sufficient to meet the reconnaissance require- 
ments plus serving as leader when required, “° r les. 


(ii) Vehicle Processor: “A normal -speed — 


low-speed 70mm film processor together with its associated equipment 


shaii be capable of processing and drying the film in the satellite vehicle. 


(iii) Vehicle Readout: The vehicle reacout 


mechanism shall, on receipt of command signa]s. be capable of scanning 


the processed film and gencrating an output signal from the video ampli- 
fier compatible with the reconnaissance data link. “The composite video 
Signal output of the readcut equinment snall include synchronizing, blank - 
ing, and other information as required to record and process the visual 
data on the ground. ee oO 8 


(iv) Vehicle Control and Transport Equipment: 
The control, transport, aud storage equipment shall be capable of exe- 
cuting the command signals provided by the vehicle programmer and’ 


- ¢ommand control communications. The functions to be executed shall 


include, but not be limited to, maintaining correct image motion com- 
pensation (IMC) in the camera and supplying programmed or commanded 
changes to IMC; exposure control and focus operations; film transport 
functions from the camera through the readout: device: operation and 
sequencing of the film processing and drying; monitoring performance 

of the readout equipment; and control and sequencing of payload gimbaling 
mechanism. ; Werte Gage vee Ry eee 7 Se Ee 


(v) Ground Reconstruction Equipment and 
Monitor (Primary Record): The ground photo reconstruction and proces -~ 
sing equipment shall be capable of converting the video signal received 
from the data link into photographic form and of monitoring the vehicle 
readout and ground reconstruction equipment. The primary record 
formed in the above operation will contain the recuuaissance image plus 
the auxiliary data, and the monitor will provide the means for checking _ 
the performance of critical components in the system and for initiating | 
command control of the process | ee eee ay em yee 
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| (b) Ferret Reconnaissance: The ferret recon- 
ne?issance portion of the Sentry Program consists of the satellite -borne 
e-uipment required to collect information from radiation in certain 
selected regions of the electromagnetic spectrum, to store this infor - 
mation, to filter or index it as may be necessary, and at the proper time 
to convert the stored information into an appropriate electrical signal 
for transmission to the ground. Ground-based equipment shall be required 
for inflight calibration and vehicle equiprient adjustment; engineering 
evaluation of vehicle equipment performance, and transmission of recon- 


nNaissance, calibration, attitude, and time :nformation to the data proces- 
sing activities. — 


_ (2) Recovery. The recovery portion of the Sentry 
Program shall provide a payload which will be designed to obtain high- 
2e5csu.ion photographic reconnaissance and shall be capable of achieving 
5 foot resolution. The data shall be returned to the earth in a recovery 


capsule ejected from the satellite vehicle, 


2. OVERALL OPERATIONAL CHARACTERISTICS 
a 


a. The Sentry Program shall utilize satellite vehicles, 
modified ICBM boosters, launch facilities, tracking facilities, and a 


_ complex communication and data processing network with. related facili- 


ties. The ICBM booster provides the primary propulsive power to the 
Sentry satellite vehicle. Separation occurs on attainment of the proper 
altitude anc attitude. As the booster falls away, the satellite vehicle 
continues in a self{f-stabilized, predetermined coast to a programmed | 
altitude. Orbital altitudes shall be selected according to mission require- 
ments. At the termination of the coast phase, the satellite orbital boost 
engine activ.tes, supplying the orbital velocity increment required to 
establish a substantially circular orbit. The internal controls shall then 
orient the vehicle to the proper attitude. The most common orbits shall 
pass within a few degrees of the poles. The vehicle shall complete a 
revolution of the earth at approximately 94-minute intervals. Because 
the orbit is essentially fixed in space, while the earth rotates inside it, 
successive passes over the earth's surface will be displaced slightly 
more than 22-1/2° at the equator. This offsetting will permit a single 
vehicle to observe the entire earth in a total time period which depends, 
in part, on the width of the swath observed: | =" 


| b. The satellite vehicle equipment used in the readout 
portion of the Sentry Program will be programmed by a secure ground- 
space communication link to activate and deactivate visual: or electronic 
sensing equipment over the target area in accordance with operating 


requirements. When within range of a Sentry ground receiving station, 


the vehicle shall, upon command, transmit the recorded data. These 


oe 
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data will be received, processed, and transmitted to the using agencies. 
Useful operations will be terminated when air drag changes the o bit 
sufficiently to prevent operations, or when either the electrical power 


Supply is exhausted or a failure of equipment takes place. Expected 


useful life for early: versions of the readout satellite vehicle 1s about 
10 to 30 days. Expected useful life for later versions of the readout 
satellite vehicle is more than a year for ferret reconnaissance equipment - 
and 3 to 12 months for visual reconnaissance equipment. | 


c. The satellite vehicle equipment used in the recovery 
portion of the Sentry Program shall be programmed to provide high- 
resolution photo reconnaissance of specific arcas of interest. For 


_ positioning the satellite vehicle as required to obtain data on specific 


areas of interest, the orbital period may be adjusted by ground command 
during the high-resolution flights. Upon recovery, the exposed film | 
shall be transported to the processing and using agencies. Useful oper- 
ations will be terminated upon command or upon the exhaustion of the 
film or the electrical power supply. Expected useful life for the high 
resolution payload is approximately 15 days. oe 


d, The re-entry and recovery sequence of operations 


‘May be initiated by the vehicle timer or by ground command. The 


recovery capsule shall be ejected from the satellite vehicle and pro- 
pelled in an appropriate re ~entry trajectory for air-recovery in the 
ocean area adjac iat to Hawaii. While only over-water recovery is planned 


_ herein, the satelite vehicle, recovery capsule, and airborne recovery 


components and equipment shall be designed to allow for overland recov- 
ery within the United States Zone of Interior if required. At the proper 
altitude a parachute system shall be deployed. Simultaneously, the 
recovery capsule radio beacon and light beacon shall begin operating. 
Aircraft specially equipped with direction finder systems and air recov- 
ery gear will detect, loczte, and accomplish air recovery of the capsule. 


‘If over-water air recovery fails, surface vessels, similarly equipped with 


direction-finder systems, will recover the capsule from the sea with the 


assistance of helicopters. 


B. PROGRAM OBJECTIVES 


1. READ QUT. The objective of the readout portion of the 


Sentry Program shall be to: 


a. Develop and demonstrate the equipment techniques and 
procedures for launching the Sentry readout vehicles in combination with 
the Atlas (SM-65) boosters : 

v 


b. Demonstrate capability of attaining orbit uti) izing Sentry 
readout vehicles in combination with Atlas (SM-65) boosters 
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c. Develop the equipment for and demonstrate the effec- 
tiveness of satellite-borne photographic techniques, including the photo- 
graphic coverage of specific areas of interest, film processing and 
storage, and electronic space-ground transmission of visual data 

‘ a 

d. Develop the equipment for and demonstrate the effec- 
tiveness of satellite-borne electronic reconnaissance. ‘techniques, including 
ferret coverage of specific areas of interest, electronic data storage, 

and apace ground transmission of ferret data 


e. Develop the equipment for and ———— the capa- 


bility of the orbital attitude system to meet the — of the ——— portion 
of the Sentry Program , 


f. Develop and demonstrate the equipment, techniques, 
| * procedures for ground-based acquisition, tracking command, and 


data processing and reconstruction for system control and technical 
evaluation 


g. Develop the equipment for and demonstrate, the incre- 
mental orbital period adjustment techniques 


h. Demonstrate system operating techniques and procedures 


i. Develop the eauipment for and demonstrate the capability 


for utilizing solar voltaic collector auxiliary power in — reconnais- 
sance vehicles , . 


j. Carry out research leading : to the — of all. 
electronic visual equipment suitable for satellite reconnaissance 


k. Develop visual reconnaissance equipmert capable of 
§-foot ground resolution 


1. Develop the capability for utilizing high-energy battery 
auxiliary power in satelite reconnaissance vehicles _ 


m. Develop tun capability for utilizing nuclear — 
power in satellite reconnaissance vehicles 


n. Develop the capability for — the coverage of 
the ferret reconnaissance equipment to include the electromagnetic 
@pectrum from 30 to 300,000 MC/S . 


o. Assess feedback information from the data user ¢~ the 
satellite ground control system for design improvement and system . ontrol. 
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p. Consideration will be — to the application of dual- 


| burning engine capability and optimized propellant-carrying capacity, | 


developed in the Discoverer Program, to the Sentry venice in order to 


provide for more diversified system copereene 


site — “yt 


2 RECOVERY. The objectives of the recovery portion of the 


Sentry Program shall be to: or fe es 


° 2* = : hay 
F ie F * * . Py * *. * 7} 


‘a. Develop — ie sida vate — ‘equipment, tock, ques, 


and procedures for launching the Sentry — vehicles in n combination 
with the Atlas (SM-65) boosters 


* 


b. Demonstrate capability of attaining orbit utilizing 
Sentry recovery vehicles in combination with Atlas (8M-65) boosters 


¢. Develop the equipment for and demonstrate the capa- 
bility of the orbital attitude system to meet the needs of the pecovery 
pee of the Sentry Program | . — Rot — ae 


d. Develop the — for and demonstrate — | 
recovery capability by ejecting a capsule from orbit, propelling it into 


an appropriate descent aaa and — — it he a“ snatch 
techniques 


e. Demonstrate system operating —— — 


—— — 
— — ih — 
Chal . a x 


f. Develop the equipment — — — ine use of 
the Sentry recovery vehicles to accomplish extremely high resolution 
reconnaissance photography of specific — of interest 


2 


g- Demonstrate the incremental orbital period adjustment 


h. Develop and demonstrate the a ek 
and procedures for the satellite ground control system to provide for 
acquisition, tracking, command, scheduling, recovery — and data 


proces sin; for system control and technical evajuation . 


i. Assess feedback — from ‘the data: user ‘to the 
satellite ground control system for design improvement and system control 


je Consideration will be given to the "application of dual- 
burning engine capability and optimized propellant-carrying capacity, 
developed in the Discoverer Program, to the Sentry venice in order to 
provide for more diversified system —— — 
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C. FLIGHT MISSIONS. Flight missions shall be defined as those 
goals toward which each test flight shall be planned and toward which 
system development effort shall be directed. The flight missions for 
the Sentry Program shall be as specified in Tables I and II of this tab. 


D. ACTIVE ORBITAL LIFE. Active orbital life shall be defined 
as that period of time on orbit during which useful data is obtained. It 
is a design objective that the equipment operating on orbit shall be capable 
of maintaining failure-free operation during the active orbital life period, 
except that inoperativeness of equipment due to normal exhaustion of 
energy sources or gas supply shall not be considered as equipment failure. 


Il. DESIGN CRITERIA 





A. PUBLICATIONS. Contractor publications, specifications, draw- 
ings, and other documents, with Air Force approval, shall be used in. 
the Sentry Program as indicated in Tabs 2 through 6 of this Section. 


| lll. SYSTEM DESCRIPTION 





A. TEST VEHICLES 


l. BOOST VEHICLES. Atlas missiles (SM-65) to be used in 


" modified form as the boosters for the Sentry test flights shall be supplied, 


together with necessary ground support units, as Government-furnished 
equipment items. The Atlas configuration shall not include the nose cone 
but shall include the guidance system and appropriate ground equipment 
such as that used with the "D" Atlas series. The booster and ground 
equipment shall be modified to make it compatible with the satellite 


vehicle requirements described in Tab 2 of this Section. Booster per- 


formance requirements shall be in accordance with Table Ill of this tab. 


2, SATELLITE VEHICLE. The Sentry satellite vehicles shall 
be desigaed in four basic configurations for the readout portion of the 
Sentry Program ‘and in one basic configuration for the recovery portion 
of the Sentry Program as defined in Tab 2 of this Section. Differences 
between vehicles shall consist of those changes necessary to satisfy the 
technical requirements of the Sentry Program objectives. For the read- 
out portion of the Sentry Program the satellite vehicle shall consist of 
the Agena vehicle and payloads as follows: | —— 


a. AGENA — 
60) Airframe (Subsystem A) 


(2) Propulsion (Subsystem B) 
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(3) Auxiliary Power (Subsystem Cc) 

(4) Guidance and Control (Subsystem D) 

(5) Vehicle-borne Communications (Subsystem H). 
| b. PAYLOAD _ | a “ Pts ._ 


etude Bot. bd 


(1) Visual Reconnaissance (Subsystem E) 


4 


(2) Ferret Reconnaissance (Subsystem F). 


For the recovery portion of the Sentry Program the satellite vehicle 
shall consist of the Agena vehicle and payloads as follows: 


. a. AGENA | ; F 2 ; oe iby * 
(1) Airframe (Subsystem A) : ) 


- 

* ee 

* am be met : 
e.° « 

‘ — 2* 


(2) Propulsion (Subsystem B) J 


(3) Auxiliary Power (Subsystem C) — ; 7 
(4) Guidance and Control (Subsystem D) 7 | 
(5) Vehicle-borne Communications (Subsystem H). 


b PAYLOAD 


(1) Recovery Capsule (Subsystem L) Po = — 


(2) Visual Rec connaissance ‘(Subsystem £). 7 : 


B. GROUND EQUIPMENT 


ae 


~ 1. SPECIAL TEST EQUIPMENT. Special test equipment 


. 
- 


"Shall be defined as that equipment which is so specialized that its use 
is peculiar to the pertormance of the inplant testing processes required 


for the Sentry Program. This equipment shall include the special test 
equipment described in Tab 3 of this Section. ._. 5... 


2. GROUND SUPPORT EQUIPMENT. Ground support equip- 
ment shall be defined as any or all non-vehicle-borne implements or 
devices which are required to inspect, test, adjust, calibrate, appraise, 
gage, measure, repair, overhaul, assemble, disassemble, service, 


transport, safeguard, record, store, actuate, or otherwise perform a 
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1 in support of the Sentry satellite vehicle. This equipment in- 


cludes ground handling equipment, ground servicing equipment, launch | 
monitor and control equipment, vehicle subsystem and vehicle system 
checkout equipment as described in Tab 3 of this Section. ) 


3. SATELLITE GROUND- CONTROL EQUIPMENT. Satellite 
ground control equipment shall include all ground equipment necessary 


to provide for centralized system control for the launched vehicles 

and for the orbiting satellites. This includes ground-based communi- - 
cations equipment ane all non-vehicle-borne specialized equipment re- 
quired to transmit, receive, check out and test, record, analyze, 
process, store, decode indexed information, display, safeguard, or 
otherwise perform functions at tracking, acquisition and readout sites 


_ and at control centers immediately subsequent to launch and throughout 


the satellite's orbiting life. This equipment includes VERLORT radar 
equipment, VHF acquisition and tracking equipment, ground control 
and display equipment, data handling and computation equipment, VHF 
data receiving equipment, UHF acquisition and tracking equipment,. 


UMF data receiving equipment, UHF command transmitting equipment, 


payload ground equipment, ground timing and displa; equipment, intra/ 
interstation communications and data trans.uission equipment, alignment 
and calibration equipment, and miscellaneous equipment as described in 
Tab 3 of this Section. . +e = | 


C. 





TEST OPERATIONS | 
1. SANTA CRUZ TEST BASE. The Santa Grus Test Base 


shall provide test operations involving the capability of testing compo- 
nents, subsystems, and satellite vehicles including engine firing, as 


required for development and acceptance testing. 


satellite vehicles of the Sentry Program shall be launched. from Vandenberg 


2, LAUNCH BASE, VANDENBERG AFB, CALIFORNIA. All 


AFB - Point Arguello. Base test operations shall include: 


' and repair 


a. Vehicle assembly 
b. Vehicle subsystem and system checkout, modification, 


” 


¢c. Countdown, monitor, and launch. 


Base facilities and ground equipment will be provided in accordance 
with the requirements established in Tabs 3 and 4 of this Section. 


be located as follows: 


3. TRACKING AND ACQUISITION STATIONS. Seven tracking 
and acquisition stations sha]l used for the Sentry Program and shall 


Le1-10 
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and 4 of this Section. 


5. SPACE TRACK TRACKING STATIONS. The facilities of 
Space Track shall be utilized to provide additional data on vehicle orbital 
| position during the recovery portion of the Sentry Program, The positional 
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a. Vandenberg AFB, California 
b. Kaena Point, Hawaii 
c. New Boston, New Hampshire 
d. Ottumwa, lowa | 
ee Fort Stevens, Oregon 
. Point Mugu, California 
‘g. ‘Kodiak Island, Alaska. | 


Each station shall have the capability to acquire, track, and command 
the satellite vehicle and to receive telemetry and reconnaissance readout 
data transmitted from the vehicle except: | a 


_@ — 


J a. Kaena Point shall have no reconnaissance data read- 
out capability | ' 


b. Point Mugu will be used for launch tracking and ascent 
telemetry only : ,; | 


‘CG Kodiak Island will be used for VERLORT tracking only 


| od “Vandenberg AFB shall have added VHF telemetry capa- 
bility to provide real time telemetry data displays and recordings for 
the Atlas booster during the boost phase. oT Pee Seo 


Facilities and equipment shall conform to the requirements of Tabs 3 


| 4. TELEMETRY SHIP. A ship equipped with manually trained 
antennas and telemetry receiving and recording equipment and wi'h 
ferret inflight calibration equipment shall be used to obtain telemetry data 
and to perform inflight calibration of ferret equipment. The ship shall 
be stationed at appropriate position to receive telemetry data transmitted 
from the satellite vehicle. The facilities and equipment shall conform 

to the requirements of Tabs 3 and 4 of this Section. a Sw 


data derived from Space Track optical tracking activities shall be inte- 


grated into the computations undertaken for high-accuracy determination = 
of vehicle orbital position. — 7 : : 
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| 6. DEVELOPMENT CONTROL CENTER, SUNNYVALE. 
Sentry flight test operations s e centrally controlled and directed 
from the Development Control Center. The Development Control Center 
is the hub of the communications network and is the focal point for all 
systems status and control preceding and during launch-operations. Also, 
the Center, including the computer facilities, provides for centralized 
system control for the orbiting satellites and centralized collection con- 
trol for the sensor equipments. Such sensor contral includes equipinent . 
scheduling, command programming, calibration evaluation, and integrated | 
data handling. This Center shall conform to the requirements of Tabs 3 
and 4 of this Section. | : | a ~ ee eee 


7. ENBERG CONTROL CENTER. Launch and orbit, 
injection operations at the launch base, the tracking and acquisition sta- 
tions at Vandenberg AFB and Point Mugu, and the telemetry ship shall 
be monitored and coordinated by the Vandenberg Control Center.’ Oper- 
ations at the launch pad will be under specific control and @irectiua from - 
the blockhouse. The equipment of the Vandenberg Control Center shall 
conform to the requirements of Tab 3 of this Section, si. 


8. HAWAIIAN CONTROL CENTER. The Hawaiian Control 
Center located at-Hickam AFB, Hawaii, shall dispatch and control air | 
and sea elements of the recovery force during recovery operations in 
the area of the Hawaiian Islands. This Center shall be equipped with 
necessary communications to permit real-time comma nd and control 
of both the airborne and seaborne elements of the recovery force. The 
Hawaiian Control Center shall conform to the requirements of Tabs 3 
and 4 of this Section. a sui a 

9. RECOVERY FORCE. The recovery force shall consist 
of a minimum of four aircraft and two naval vessels. Both the aircraft 
and the naval vessels shall be equipped with 360° search, long-range 
direction-finding equipment. The aircraft shall also be equipped with 
air snatch equipment that can be deployed during flight at the aircraft's 
cruising speed. This recovery force shall be assigned to the Hawaiian .. 
Control Center for recovery operations in the vicinity of the Hawaiian 


‘Islands. Helicopters will be carried by the surface vessels to accom- 


plish visual search in case of water impact, es) 
__10. USAF WEATHER FORECASTING. The USAF weather . 
forecasting service will provide up-to-date estimates of the weather 


Recovery Reconnaissance system. 


1-1-12 


LOCKHEED AIRCRAFT CORPORATION ; SEGRET “MISSILES end SPACE DIVISION 


eae = ws + es oe ee —— — —— — eee ty ee owe ⸗—⸗ — heii ate ye * . 
* 


— 


for the jobs assigne 


LOCKHEED AIRCRAFT CORPORATION —SEEREF- , MISSILES and SPACE DIVISION 


—SEEGREF LMSD-445160A i+ 


D. SYSTEMS SUPPORT 
—_—_——— 


1. PERSONNEL, Contractor -furnished personnel shall be 
assigned to all facilities listed above except for the Space Track optical 
tracking stations and the recovery force. A personnel selection and 
training program shall be planned and conducted as outlined in Tab 5 of 
this Section, so that all Contractor-furnished personnel will be qualified 


; ——— T 5 
2 ig «oh + 


2. LOGISTICS. A logistic support program shall be developed 
and implemerted so that the Sentry Program shall be adequately supported 
through the provision of stocks of equipment, material, and Spare parts, 


and through the establishmext of maintenance facilities as outlined in 
Tab 6 of this Section. ; J ce ele 


'W. TESTING REQUIREMENTS — 
— j )— ——— F wees 


A. FLIGHT TESTING. Each satellite vehiclo shall be flight tested 
at Vandenberg AFB, using the facilities described abov « Prior to each 


“Might, a Flight Test Directive shall be , repared and shall establish the 


test objectives for that flight. These flight test objectives shall consist 
of three categories which are defined as follows: . # 3 


1. PRIMARY OBJECTIVES. Those flight test objectives which 
are essential to and which contribute directly to the fulfillment of the 
program objectives shall be termed primary objectives. Any malfunction 
of test vehicle or ground equipment shall constitute grounds for holding, 
recycling, or terminating the launch countdown, Any tendency toward 
malfunction of equipment, deterioration of weather conditions, or change 
of range status that could in any manner jeopardise the accomplishment 
of a primary objective shall be sufficient justification to delay the test. 


| 2 SECONDARY OBJECTIVES, Those flight test objectives 
which are highly desira e, but are not essential to the fulfillment of 
the program objectives, shall be termed secondary objectives. If the 
accomplishment of any secondary objective appears to be in jeopardy 
at any time prior to initiation of the booster automatic launch sequence, 
as determined by the Flight Test Controller, the countdown may be held 
or recycled to resolve the difficulty, . ae CET eee 


3. TERTIARY OBJECTIVES. Those flight test objectives . 
which contribute to design research, environmental. research, associated 
projects, or other Supporting engineering effort shall be termed tertiary 
objectives. There shall be no delay, hold, or recycling of a countdown 7 
to assure accomplishment of a tertiary objective. Launch schedule — 
rearrang ements to favor the achievement of a tertiary objective shall be 


121.213 


24 - 
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cons idered desirable when, in the opinion of the Flight Test nventeanlers 


‘such rearrangements can be tolerated. 


B. GROUND TESTING 


wes 


1. SATELLITE VEHICLE TESTING. ‘Satellite vehicle accep- . 
tance testing, including engine firing, s e performed on each of the 


satellite vehicles to provide an accurate final checkout of the complete | 
vehicle. These tests shall be conducted in accordance with the test 
specifications applicable to each vehicle as described in LMSD-445087, 
"Specification Program for Pisroveren: MIDAS, and sa ‘ dated 

15 April 1959. 


2. SATELLITE IND Ci 4 TESTS. Satellite ground 
control tests shall be conducted as necéssary to assure the functional 


effectiveness of the control and communications networks between and 


witnin trac..ing, acquisition, and readout stations, launch bases, and 
control centers; the data links; telemetry and reconnaissance data hand- 


| nee system status, and display Sreipments ané the — facilities. 


i¢ 


V. RELIABILITY REQUIREMENTS * 


A. RELIABILITY OBJECTIVE. ere ts — Program 
shall satisfy the following objective; ... : | 


1. The average output of the system, the — being measured 


at the point of issue of the reconnaissance information from the ground 
processing station, shall not be reduced by the effects of equipment 
unreliability by more than the amounts specified in LMSD-427102, 


"Reliability Requirements and Reliability ———— for Sentry FrOgram,” y 


dated 19 March 1959. 
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TABLE I 
FLIGHT MISSIONS (READOUT) 


The four flight mis sions of the readout portion of the Sentry Program 
are distinguished by progressive advance in technology toward a | 


' system for readout of high resolution photo and advanced ferret recon- 


naissance data. These missions have been established as follows: 


‘ELIGHT MISSION | (Dual Payload) 


1. Demonstrate the ability of the Sentry/Atlas combination 
to place the satellite vehicle on a planned orbit. 


Demonstrate the ability of the satellite vehicle to achieve 


7 2. 
and maintain a predetermined attitude orientation on orbit. 


3. . Utilizing E-l visual equipment, read out pre-exposed 


and pre-processed film, process and read out pre-exposed film, and 


perform total subsystem operation within the capability limits imposed 
by the dual payload configuration. | | 


4. Utilizing the F-1 ferret equipment, monitor electro- 
magnetic emissions, quantize and store significant characteristics 


. Of these emissions, and read out these data via the vehicle -ground 


communication link to evaluate ferret reconnaissance techniques. 


| _ 5. Test and evaluate the basic subsystems comprising the 
satellite vehicle. | nr _ 3 : 


6 Test and evaluate the capability of the ground equipment 


and facilities to support the satellite vehicle in its prelaunch, launch, 
ascent, and orbital phases. . | 


7 Collect, record, and transmit telemetered data. 


8. Demonstrate the capability of the satellite ground control 
system to maintain control of system operations. «© . 


FLIGHT MISSION II (Dual Payload) 





_ 1. Demonstrate the ability of the Sentry/ Atlas combination 
to place the satellite vehicle on a planned orbit. o 


2. Demonstrate the ability of the satellite vehicle to achieve 
and maintain a predetermined attitude orientation on orbit. a 
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3. Utilizing the E-1 visuai equipment, read out pre-exposed 
and pre-processed film, process and read out pre-exposed film, and 
perform total subsystem operation within the — limits imposed 
by the dual payload configuration. 


* 


4. Utilizing the F-2A ferret equipment, monitor electro- 


| magnetic emissions, quantize and store significant characteristics of 


these emissions, and read out these data via the vehicle-ground com- 
munication link to evaluate ferret reconnaissance techniques. 


5. Test and evaluate the basic subsystems comprising the 
satellite vehicle. 


6. Test and evaluate the capability of the — equipment 


and facilities to support the satellite vehicle in its prerasnch: launch, 
_ ascent, and orbital phases. | 


7. Collect, record, and transmit —— — 


8. Demonstrate the capability of the satellite ground control 
system to maintain control of system operations. 


FLIGHT MISSION III (Medium- Resolution Photo Reconnaissance) 


‘1. Demonstrate the ability of the Sentry/Atlas combination 7 


to place the satellite vehicle on a planned orbit. ——_—. —— 


2. Demonstrate the ability of the satellite vehicle to — 


and maintain a predetermined attitude orientation on orbit. 


3. Utilizing the E-2 visual reconnaissance equipment, 
demonstrate the ability to photograph specific areas of interest, pro- — 
cess the exposed film, and electronically sense and read out the : | 


information via the vehicle- ground communications link. | v 


4. Test and evaluate a vehicle auxiliary power system, which 
incorporates solar voltaic collectors, primary, and secondary batteries. | 


npreaaly nds. 


5. Test and evaluate the basic eoreyetens comprising the 
satellite vehicle | 


6. Test — evaluate the capability of the ground equipment Bs , : 


and facilities to support the satellite vehicle in its prelawich, launch, 


ascent, and orbital phases. | oo 


7. Demonstrate the capability of the satellite — control 
system to maintain control of multiple satellite operation. . 
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FLIGHT MISSION IV (Ferret Reconnaissance) 


1 Demonstrate the ability of the Sentry/Atles combination 
to place the satellite vehicle on a planned orbit. — a ee ee 


2. Demonstrate the ability of the satellite vehicle to achieve 
and maintain a predetermined attitude orientation on orbit. 


Special signals by analog methods, and read out the data via the vehicle - 
ground communication link to evaluate ferret reconnaissance equipment. 


4. Test and evaluate a vehicle auxiliary power system which 
incorporates solar voltaic collectors, primary, and secondary batteries. 


5. Test and evaluate the basic subsystems comprising the 
satellite vehicle. : . oe 


6. Test and evaluate tne capability of the ground equipment 
and facilities to support the satellite vehicle in its prelaunch, launch, 
ascent, and orbital phases. ; — 


7. Demonstrate the capability of the satellite ground control 
System to maintain control of multiple satellite Operation. 


8. Obtain and process geophysical data. _ 
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TABLE I 
FLIGHT MISSION (RECOVERY) | 


The flight mission of the recovery portion of the Sentry Program is 
d. signed to obtain high resolution photographic information. 


FLIGHT MISSION (High-Resolution Surveillance) _ 





1. Demonstrate the ability of the Sentry/Atlas combination to’ 
place the satellite vehicle on a planned orbit. 


2. Demonstrate the ability of the satellite vehicle to achieve 
and maintain a predetermined attitude orientation on orbit. 


3. Evaluate precise vehicle position and attitude determination 
techniques. 2 | | ' | 


4. Test and evaluate a vehicle auxiliary power system which 
incorporates solar voltaic collectors, primary, and secondary batteries. 


5. Test and evaluate the capability of the camera system to | 


provide high-resolution photographic coverage of specific areas of 
interest, | | ro 


- & Test capsule separation; retrodynamics, thermal pro- 
tection and recovery techniques. ie ae ee es oe a 


7. Evaluate orbital period adjustment, control,. and computing 


u. Demonstrate the capability of the satellite ground control 
system equipment and facilities to control system operations, and to 
collect, record, and assess telemetered data. 


L-1-18 


LOCK HEED AIRCRAFT CORPORATION SEGREF MISSILES ond SPACE DIVISION. 


© WHat te 0 eo an 4a& Pr 


. 
- ô TE A mee eee 


——t — — —ö⸗U⸗ꝰꝛ wm. . 


~ SEGRE | LMSD-445 1604 


.· 
⸗ Te ome 


TABLE m 
aruas (SM- 65) BOOSTER PERFORMANCE REQUIREMENTS 


The Atlas missile furnished by the ——— shalt have a minimum 


booster cxit performance as established by the following parameters. 
This performance is based upon a launch gross weight of the satellite 
’ vehicle limited to 11,600 pounds. | oe ae 


(minimum) 


-e "Each — 
Sustainer Booster “Pum Fed Tank Fed 
Thrust (1b) 567 13% 3% 308366 « 3% 1000 x3% 985 4 3% 
Specific Impulse 215 ꝛas 7 220 = — 


3¢ Variation in required nominal apogee altitude 2 2000 feet 
3¢ Variation in required nominal apogee velocity & 2 feet per second - 


30 Variation in required nominal orbit plane inclination * 0.5 degree 
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SATELLITE VEHICLES __ 


I. SCOPE 


A. GEMERAL. The performance requirements of the satellite 
vehicles comprising the space-borne test platforms to be used in ex- 
ploiting the technical capabilities of the Sentry Program are established 
in this tab. a es wetis — 


B. DESIGN OBJECTIVE. The basic objective of the satellite 


vehicle shall be to achieve flight mission capability defined in Tab 1 of 
_ this Section. The satellite vehicle shall be designed in four basic con- 


figurations for the readout portion of the Sentry Program and one basic 
configuration for the recovery portion of the Sentry Program. The de- 
sign will satisfy the requirements of Table 1, Nominal Performance, 
and Table I, Flight Missions and Configurations, of this tab. 


HN. D.SIGN CRITERIA SS ee 





A. PUBLICATIONS, The following publications shall be used in 

the design of the satellite vehicles for the Sentry Program: tee 
1. MILITARY. The following military specification shall be 

used as a guide: | | Cates ue we we 


| a. MIL-I-26600 (USAF), "Interference Control Require- 
ments, Aeronautical Equipment, " dated 2 June 1958. | 


2. LOCKHEED MISSILES AND SPACE DIVISION | 


a. Compliance with the following Contractor specifications 
shall be required. Later Air Force approved revisions shall be subject 
to separate negotiations. 4 ae * 


(1) LMSD-6224, "Airframe Subsystem Specification 
(SM-65 and Battery Auxiliary Power)," Revision D, dated 26 May 1959 — 
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(2) LMSD-423965, "Airframe Subsystem Specification — 
(SM-65 and Solar Power) MIDAS Program," Revision B, dated 26 May 
1959 ae — a , 


- 


(3) LMSD-6161, "Propulsion Subsystem Specification 
(UDMH Configuration) for Disc verer Program, " Revision B, dated 


27 July 1959 


e. 
: ot fe: 

. * * — 
Win eo 
: 


e 
3. 


| (4) LMSD-2959, "pode Specification, ne, Rocket, 
Liquid Propellant, USAF Model XLR-81-BA-5, "# Revision A, dated 


31 March 1959 


. 
2* Se 3% P = 
- et . 


(5) LMSD-6226, “Subsystem C Battery Auxiliary Power 
Supply Specification (Atlas Configuration), 't Revision B, dated 25 Feb. 
ruary 1959 | _ 4 — — — 


eR ee ee : 
7 (6) LMSD-423966, "Subsystem C Sola: Auxiliary Power 
Supply Specification (Atlas Configuration), ' dated 20 April 1959 


oe. 


(7) LMSD-6227, “Guidance and Control Subsystem Speci- 
fication, Programs I, U, and Til, * dated 3} December 1958 whee 


‘ . “ . a peter “ang Pst, eae 
(8) LMSD-.6229, Subsystem E Specification for E.1 
(Component Test) Payload," dated 30 April 195 yp iteneg f 8 - 
oe (9) LMSD-445000, "Subsystem F Specification for F-1 
Equipment, " dated 15 May 1959 | es er ee 


, a ARAM 
eG (10) LMSD-6231, "Subsystem F Specification for ¥-2 
Equipment," Revision A, dated 18 March 1959 gal ee Be ake 


. ‘ 

see gh, 
oe ad 

4 


fee * 4 2 1. 2 
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, (11) LMSD-6117A, "General Environacacl Specifi- 
cations for Discoverer, MIDAS, and Sentry Programs, " Revision A, dated 
24 June 1959. , | - — i 

b. Compliance requirements for the following Contractor 
Specifications which are to be prepared shall be subject to both Air Force 
approval and separate negotiations. 2 gti ee 

| eo eae 
(1) LMSD- 445043, “Subsystem -A Specification, Sentry 


a Siatertes Of oa 


| (2) LMSD-6230, "Subsystem E Specification for E- 
Equipment", | : ~ ee Lidiors: y —— 


F (3) LMSD-424178, “Subsystem E Specification for E-5 
quipment"', | wae | tee aes | 
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_ (4) “LMSD-6232, "Subsystem F Specification for F-3 
Equipment", F a F 


(5) LMSD.6234, "Ground-Space Communications Sub- 


‘system Specification for Sentry Program", 


| (6) LMSD-445044, "Subsystem H Specification, Sentry 
Program". a . 48s 


UI. SATELLITE VEHICLE CONFIGURATION 
A. READOUT | 


(7) LMSD-424175, "Re-Entry Capsule Specification'', 


, L. IIGHT CONFIGURATION L, Flight Configuration 1 
shall be as follows: F eat di, 0 ae ee 


a. AGENA 


| _ (1) Airframe. The satellite vehicle airframe shall 
consist of the following: The nose-cone assembly, a part of which shall | 
be jettisonable; the forward midbody assembly, including the forward 
equipment rack and payload supports; the aft midbody assembly; the aft 
equipment rack; the propellant tanks; the pressure spheres; fairings; 
antenna and instrumentation booms; and the adapter assembly, includin 
the provisions for retro- rockets. The airframe shall be the carrier for 
the equipment it houses and supports and shall provide the necessary en-' 
viroumental protection, structural integrity, and alignment. During 


the coast phase the vehicle airframe shall separate from its adapter, 


which shall have been attached to the Atlas. booster during ground prepa- 
ration for launch. : se NS ee Re 


(2) Propulsion. The satellite vehicle propulsion 
subsystem shall consist of the rocket engine and associated equipment. 
The rocket engine, USAF Model No. YLR-81-BA-5, shall incorporate a 
single thrust chamber assembly; oxidizer and fuel valves; a turbine pump | 
assembly, including a gas generator, turbine and gear box, oxidizer and 


fuel pumps, and turbine exhaust duct; an engine mount, including a gimbal - 


ring; and associated switches, valves, plumbing, and wiring. The as- 
sociated equipment shall include the ullage control rockets; the Propellant 
pressurization equipment, including necessary regulators, valves, and «< 
plumbing; and the necessary auxiliary equipment.. The liquid propellants 
shall consist of inhibited red furning nitric acid (IRFNA) as the oxidizer, 
and unsymmetrical] dimethylhydrazine (UDMH) as the fuel. The pro- . 
pulsion subsystem shall be capable of providing the second stage ti.rust 

to enable the satellite vehicle to achieve the velocity necessary to accom- 
plish its mission after Separation from the Atlas booster. | | 
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(3) Auxiliary Power. The auxiliary power subsystem 


shall consist of silver peroxide-zine primary batteries, inverters, a volt- 
age regulator, wiring harness, the flight termination equipment, a power 
switch, a limiter assembly, and associated connectors, plugs, terminal 
strips, attachments, and wiring. The subsystem shall be capable of sup- 
plying electrical power for all vehicle équipment requiring such power, . 
except.for the flight termination equipment which shall have its Own power 
supply. F —— 


ae _ (4) | Guidance and Control. The guidance and control | 
subsystem shall consist of; guidance, including the computer, the timer, 
the inertial reference package, the horizon scanner, and the secondary 


junction box; flight control, including electronics, pneumatic, and hydrau- 
lic controls; orbital stabilisation equipment, including the attitude damp- 


‘ing system; and equipment for measuring and recording attitude to satisfy 


Feconnaissance equipment performance requirements. The guidance and 
control subsystem shall be capable of establishing attitude references and 
aligning the vehicle with them during the coast, orbital boost, and reori- 
entation phases and it shall be capable of determining vehicle velocity and 
of terminating engine thrust when the correct velocity has been reached. | 


. In addition, the guidance and control subsystem shall initiate programmed 


signals for starting, ‘stopping, and maintaining various System equipment 
operations during the coast, orbital boost, and reorientation phases. 





3 (5). cle. e Communications. The vehicle. _ 
borne.communications shail consist as Abs 


(a). Radar Transponder: An S-band radar trans- 


UHF system. The t: asponder shall be equipped with a decoder so that 
realetime commands may be transmitted over the radar beam to initiate 
equipment functions within the vehicle. : | _ 


(bb) VHF Acquisition Transmitter: A minia- 
turized, transistorized, low-power VHF transmitter shall be used to emit 
the signal which will assist the initial acquisition and angle tracking of the | 
vehicle, = F or 

| aaa (c) UHF Command Receiver: A UHF command ; 
receiver shall be used to receive program commands and ranging signals. 
The command signals provide real-time activation of equipment functions. 
oF are stored in the vehicle for later use.’ Accurate transmission and re. | 
ception of command signals is noted by verification over the return telem._ 
etry link. The Fanging signals are returned to the ground over the narrow. 
band data transmitter for comparison with the transmitted tones for the - 
determination of range data. — . ae | 


1-204 


LOCKHEED AIRCRAFT CORPORATION © S EG R fF DAISSILES end SPACE DIVISION 


wick 6 ER OE! OF CE ee ee 08 es eo Ee eee oe eke. me oe we 4 cone —s ser. +o ewe —— — ——— Danes é 
* . - , 


a Se 
= 2 22—54 2— ome oe — 


7. Om on, —— aa — — . . — 
e 
— s id 


—§SEGRET— + LMSD-445160A 


| | (d) Sequence Programmer: A sequence pro. 
grémmer shall be used to provide an accurate clock, a program storage, 
and a sequenced control for reading out and executing stored or real-time 


Commands. The programmer shall be capable of furnishing timing signals 


for vehicle functions or for vehicle position indexing. It shall be subject 
to overriding by ground command. .... 777 pe er Cae | 


oe _ (e) Intermediate Storage Unit: An intermediate 
storage unit shall be used to provide additional stored program command 
and real-time command Capacity to supplement the command capability 
of the sequence programmer in Support of the visual and ferret recon- 
Naissance payloads. | 5% F 
(f) PAM Multiplexer. A PAM multiplexer 
shall be used to sample and encode the outputs from a number of infor. 
mation sources for transmission to the ground over the UHF narrow-band — 
data transmitter. . : seth. RR Bie ee ge ; 


(g) UHF Wide-Band Data Transmitter. A UBF 


_ wide-band data trans mitter shall be used to transmit wide-band recon- 


naissance data to the ground based data link receivers in accordance with . 
either programmed or Teal-time commands received from the ground. 
This equipment shal] deny useful information to unfriendly receivers and 
shall prevent exploitation of transmission for unfriendly purposes. | 
(h) UHF Narrow-B ind Data Transmitter: A 

UHF narrow-band data transmitter shall be. used to transmit narrow-band | 
reconnaissance, ranging tones, environme s equipment status, Scientific, 
or other useful data to the ground receiver. -_ Se Pe SE ee ete gs 4 . 


VHF Narrow-Band Data Transmitter: A 


reconnaissance data to the ground receiver. 


VHF narrow-band transmitter shall be used to transmit the stored F.} 


| (j) Mixer-Filter Unit: A mixer-filter unit 
shall be used to Provide separation of ranging tones and command infor. 
mation from command receiver output for return to ground stations via 
the narrow-band data transmitter; to provide sub-carrier Signals used 
for transmission of visual and ferret reconnaissance telemetry data; 
and to combine such data with returning ranging and command informa. 
tion, for transmission via the narrow-band data transmitter: 


* 
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(k) Vehicle Antennas: Because of the interaction 
between antennas in the vehicle, antennas shall be provided as integrated 
Systems for all vehicle requirements. — me | 
| (1) FM/EM Telemeter: Unitized FM/FM telem-— 
eters shail be installed. Tape recorders shall be installed with a high 
ratio of read-in to readout time. The tape recorder shall be of a con- 


. 
ov 


te 


tinuous loop design and two recording tracks shall be provided for re- 


cording the outputs of two commutators. The recorder-reproducers 

shall be programmed for read-in and for off periods by the recorder 

programmer. | . — — a eter — 
t. PAYLOAD. Ee 


od 


- 


(1) Visual Reconnaissance. ‘The visual 


at, 
* 


roconnais 


Sance subsystem shall consist tlm supply and take-up, test cameras, 


a film processor, web supply and take-up, storage loopers, “an electronic 
readout system, thermal and humidity control, equipment mounting struc - 
ture, pressure housing, and circuitry for executing real-time and pro- — 
grammed commands. The E-] equipment shall have the capability to 
process pre-exposed film. electronically sense, and read out the infor. 
mation via the vehicle -ground communications link. E-1 equipment also 
will be capable of exposing raw film within the limitations imposed by the 
dual payload configuration. - GE EEE 2 eA eae ae 2p 
(2) Ferret Reconnaissance. The ferret reconnais - 
sance subsystem for F-T 5 consist of antennas, receivers, data-han- 
pment. ‘Frequency bands . 

















— 


are scanning superheterodynes which shai} provide a high probabi! — 
intercept. The data handling system converts the output of the receivers 











to coded digital signals which are stored by-the magnetic tape recorder. 
The control system turns the equipment on and off for read-in of inter. 
cept data over the area of interest and readout of coded data over a 
tracking station. Each intercept consists of a digital word containing 
measurements of pulse repetition frequency, pulse width, ‘vehicle time, 


and frequency. palettes Sent 
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) Airframe. Shall be the same as ior Flight 
Configuration I. | Se E 
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| 7 (2) Propulsion. Shall be the same as for Flight 
Configuration], | | 


(3) - Auxiliar Power. Shall be the same as for 
Flight Configuration I, 7 7 . | 


| - (4) Guidance ang Control. Shall be the same as 
for Flight Configuration I. ibe: nae 2 | 
a ( 5) Vehicle-borne Communications. Shall be the 
Same as for Flight Configuration I, except that the VHF narrow-band 
data transmitter shall be deleted and the ferret reconnaissance data 


shall be transmitted by the UHF narrow-band data transmitter to the 
ground receiver, a. 


b, PAYLOAD, — 


(1) Visual Reconnaissance. Shall be the same as 
Flight Configuration i. — | oe : | 


we 


| (2) Ferret Reconnaissance. “The ferret reconnais- 
Sance subsystem shall consist of F-cA type equipment which has addi- 
tional desir Bpabiliti j 
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ef € a AaNc ing equip etl. Bath esha. j yur We wie. Ve rs) 
coded digital signals which are stored by a fast start-stop magnetic tape 
recorder. The contro] equipment shal] operate from stored commands 
or real-time commands from the ground which control read-in and read- 


tion equipment transmits a signal of accurately known characteristics to 
the F-2A equipment. When this signal is read out in digital) form, it is 
compared by the ground data handling equipment with the transmitted 
signal to obtain F.24 calibration information. . As a result of ground 
evaluation of F.24 Operation, various commands may be transmitted to 
the vehicle to adjust components of the receiving equipment. path ng 


3. FLIGHT. CONFIGURATION Il. 
— —— ——————L. 


a. , GENA. 
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_ (1) Airframe. Shall be the same as for Flight | — 
Configuration U except for the provisions for the solar voltaic collector | 
_ array and provisions for installing on all vehicles of this configuration 
after the first, the auxiliary propulsive devices. | 


" catice ty (2) Propulsion. Shall be the same as for Flight 
‘Configuration Il, except that for all vehicles of this configuration after 
the first, auxiliary propulsive devices shall be included to provide in- 


cremental velocity components for the purpose of adjusting the orbit 
period aud providing ullage control. | Gh 
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oP rate eam nte. bs * · ote ON ratedtae edit ad 1. 2 ty: 
. ‘ — —— 
e : * 
e — . 
1 « =. 


(3) Auxiliary Power. Shall be the same as for 
Flight Configuration II except that.solar power photovoltaic equipment, 
combined with secondary batteries, shall power the E-2 equipment, the 
data link, command equipment, and the guidance equipment. ° : 


(4) Guidance and Control. Shall be the same as for 


Flight Configuration Il, except for capabilities required for orbit period 
adjustment. | | a 


F (5) Vehicle-borne Communications. Shall be the . 
same as for Flight Configuration I except that the S-band radar trans- 
ponder, the VHF acquisition transmitter, and the intermediate storage 

unit shall be deleted, and the Sequence programmer shall be replaced by 
_ & command programmer and decoder. In addition, the PAM multiplexer 
will be replaced by a more advanced unit. 5 — 


b. PAYLOAD | ea 
' a ' (1) Visual Reconnaissance. The visual reconnais- 
sance subsystem for E-2 shall consist of a 36-inch focal length lens, © 


associated 70mm camera and controls, film supply and take-up, two 
Speed film processor, web supply and take-up, storage loopers, elec- 
tronic readout System, thermal and humidity control, equipment mount- 
ing structure, pressure housing, and circuitry for executing real-time 
and programmed commands. The payload will be trainable to provide 
for oblique and/or stereo aerial photography. The E-2 equipment 
shall have the capability to aim the camera and photograph specific 
areas of interest, process the exposed film, and electronically sense 
and read out the information via the vehicle-ground communications 
link. The resultant photography shall have a design goal for a ground 
resolution of less than 20 feet. | , 
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4. FLIGHT CONFIGURATION IV. 
a. AGENA, 


(1) Airframe. Shall be the same as for Flight Con- 





figuration II. 


| (2) Propulsion. Shall be the same as for Flight Con- 
figuration III. 


(3) Auxiliary Power. Shall be the same as for Flight 
Configuration III. | — 7 4 “1 3 , 


| _ (4) Guidance and Contro}. Shall be the same as for 
Flight Configuration II. | so ar ee 


| (5) Vehicle-Borne Communications. Shall be the same 

as for Flight Configuration III except that the wide-band transmitter shall 

be omitted on the first three flight vehicles of this configuration and an * 
additional UHF narrow band data transmitter substituted. - 3 


b. PAYLOAD. 


° 


(1) Ferret Reconnaissance. The ferret: reconnaissance 
subsystem shall consist of F- » F-3A, F-3B equipment installed in. 
flight vehicles of this confi; ration. The first flight vehicle will contain 











iinind 00h de dd eae ee a SMO MA at ee oe 


IO ee ate lett 6d PP Yy 
VIGISILSSSIISSLIISTIISF ESS yy yaya y yy, ,, 


, nn — —— 


Se a aa AM 


The fourth and fifth flight vehicles will contain F-3B equipment which shall 
provide extended capabilities over the F-3A system in collecting Technical 
Intelligence information. The capabilities of the F-3B System shall be as 


r 





follows: 
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{a) 6 MC/S bandwidth analog recording 
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B. RECOVERY. 
— ——0 





1. FLIGHT CONFIGURATION 1! | a css 
a. AGENA. | 


. (1) Airframe. The satellite vehicle airframe sub-. | 
System shall consist of the following: the nose section, including the 
housing for the recovery capsule; the forward equipment structure, includ - | 

| ing the forward equipment rack; the center midbody; the aft midbody and 

engine support cone assembly; the aft equipment rack; the booster adapter 
including provisions for retro-rockets; the Propellant tanks: the pressure 
spheres; and the fairings. The airframe shall be the carrier for the equip- 
ment it houses and Supports, including the recovery capsule, and shal] - 


provide the necessary environmental protection, structural integrity, and 
alignment, During the coast phase, the vehicle airframe shal) separate 
from its adapter, which shal) have been attached to the Atlas booster dur- 
ing preparation for launch. — F J 

(2) Pro ulsion. The Satellite vehicle propulsion sub- 
System shall consisit of the rocket engine and associated. equipment. The - 
rocket engine, USAF Model No YLR-81-BaA-5, shall incorporate: 3 Single — : 
thrust chamber assembly; oxidizer and fuel valves; a turbine pump assembly, — 
including a gas generator, turbine and gear box, oxidizer and fuel pumps, 
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and turbine exhaust duct; an engine mount, including a gimbal ring; and: . 
associated switches, valves, plumbing, and Wiring. The associated 
equipment shall include the ullage contro}. rockets; the Propellant sressurij - 
zation equipment, including necessary tegulators, valves, and plumbing: 
and the necessary auxiliary equipment, The liquid propellants shall con- 
sist of inhibited red fuming nitric acid (IRFNA) as the oxidizer and un - 
‘symmetrical dimethylhydrazine (UDMH) as the fuel. The propulsion sub. 
System shall be capable of providing the second-stage thrust necessary 

to enable the satellite vehicle:to achieve the velocity necessary to accom- 
plish its orbit mission, after Separation from the Atlas booster. Addi - 
tionally, auxiliary propulsive devices shall be included to provide incre- 
mental velocity components for the Purpose of adjusting the orbital period. | 


i | (3) Auxiliar Power: The auxiliary power subsystem | 
Shall consist of primary and secondary batteries, a eolar-voltaic collector 
. array, inverters, voltage regulators, wiring harness, the flight termina. 
| tion equipment, a Power switch, load limit assemblies, and &@ssociated 
A connectors, plugs, termina] strips, attachments, and wiring. The sub- 
System shal) sapply required electrical power to the Vehic:e and Payload 
during ascent and orbit. An independent battery and associated circuitry 
i shall be provided for the flight termination equipment. A Separate auxi- 
liary power supply will be integrated into the Fecovery capsule and shall 
consist of silver -peroxide-zinc batteries, power converters and inverters, 
i voltage regulator, and contro} components. The Power supply shal! pro- | 
vide required electrical Power to the recovery capsule during re-entry 
and recovery. : —— 
4 
i 


i 7 


| (4) Guidance and Control. “ne guidance and contro! 
subsystem shal] consist of guidance, includiug the computer, the timer, 
the inertial reference Package, the Secondary junction box, and the horizon 
scanner; {light control, including the electronic, Pneumatic, and hydraulic 
controls, and ¢quipment for measuring and recording attitude to Satiafy : 
‘Payload requ: rements. The Guidance and contro} subsystem shall be Capable 
of establishing attitud references and aligning the vehicle with them during 
the coast, orbital boost, and orbit phases and shall initiate programmed 
Signals for starting, Stopping, and maintaining various equipment operations 
during these Phases In addition, ‘the guidance and contro] subsystem shal! 
Position the Satellite to the Proper retroangies. for Separation and reentry. 


| (5) Vehicle-Borne Cc ommunications. The Vehicle-borne - | 
communications shall consist of: — — 


(a) UHF Command Receiver: A UHF command Te@- — 
Ceiver, Consiating of a receiver, input devices te command decoding equtp- 
ment, and other necessary equipment, shall be used to receive operational 
Program commands, time Signals, antenna orientation signals, and otuer 
Ground to space control *ignals The command Signals provide real-time 
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activation of equipment functions or are stored in the vehicle for subse- 
quent use. Accurate transmiasion and reception of command signals is 
noted by verification over the return telemetry link, =. | 

* (0) Command Programmer: Acommand pro- _ 
grammer and decoder shall be used to provide an accurate clock, a pro- 
gram storage, and a sequenced control for reading out and executing stored 
or real-time commands. The programmer shall be capable of furnishing 
timing signals for vehicle functions or fo# vehicle position indexing; it 
shall be subject to modification or overriding by ground command. 


** 
* 


* Sa Mags sap TRegiyptee Rtn —— . 

' (c) PAM Multiplexer: A PAM multiplexer shal] be 
used to sample and encode the output fram a number of information sources 
fo: transmission to the ground. ee ee ee 
(Pah — sl ‘i : — "6. . 

(d) UHF Narrow-Band Da ransmitter: A UHI 
narrow-band data transmitter shal] be used to transmit range, environ- 
ment, equipment status, Scientific, and other useful data to the ground re. 
ceivers. . — 
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fe) Vehicle Antennas: : Because of the interaction 
between antennas in the vehicle, antennas shall be provided as integrated 


Se ef ayeg MOM ee 
rae : Bey pe ye gety frm ta ° 
___. (f) FM/FM Telemeter: A unitized FM/FM telo- 
meter shall be installed. A tape recorder shall be installed with a high | 
ratio of read-in to readout time The tape ~ecorder shall be of a continuous 
loop design and two recording tracks shall be provides 
puts of two commutators, The recorder-reproducers shall be programmed 
for read-in and for off periods. oe ee ar aia i ale ce ee dar 
Bs me as EIS og 
5 PAYLOAD. pe ee ae 
(1) Visual Reconnaissance. The visual reconnaissance 
subsystem shall consist o & tong iocal length camera with time and attitude 
recording devices, film control, transport, ejection doors for camera 
aperture, control circuits capable of executing command signals from the 
vehicle programmer, an! & suitable mounting structure. “Provision shall 
be made for interchangeable mechanical and electrica] connections with the 


vehicle and recovery capsule. The subsystem shall include environmental] 


control equipment. The long -focal-length camera system ahall be designed 
for an ultimate capability of achieving a five foot resolution. . The-locational 
accuracy of the Photographic data shall be one mile. a ae 


(2) Recovery Ca sule The recovery capsule subsystem = 
shall consist of the equipment to be recovered plus al) associated equipment | 
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shall include film caésettes and associated motor drive, mounting structure, 


Stowing device, films and photographic equipment, accelerometer, acquisi- 
tion and homing beacon, retro-propulsion assembly including retro and spin 
rockets, retro rocket Separation system, light beacons, stabilization equip- 
ment, and velocity integrator and thrust termination equipment. During early 
development flights, a telemeter and tape recorder shall be included in the 
capsule to measure performance during reentry. : Recovery aids shall include 
the capsule heat shield, radio beacon, and light beacon.’ | 


IV. TESTING REQUIREMENTS. es | 
rk TY : + . 
- GROUND TEST In addition to Satellite vehicle tests described 
in Tab 1, components, subassemblies, assemblies, and subsystems shal) 


be subjected to development tests, qualification tests, and inspection tests 
as applicable. These tests are defined as follows: | ; 


1. DEVELOPMENT Tests Development tests shall be defined 
8 conducted c. — 


(as those tests conducted on equipment or material for the purpose of evalua- 


tion of performance, operation, and limits. — 


2. QUALIFICATION TESTS, Qualification tests shall be defined 
as those tests conducted on equipment or material for the purpose of evilua- 
tion of the operation under environmental conditions specified in the environ- 
mental specifications listed in Paragraph Mofthis tab, ae oe 


rs 


| Biche TION TESTS. Inspection teste shall be defined ae those 
tests conducted on articles of a given design for the purpose of maintaining 


surveillance of quality in accordance with specified requirements. 
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Teter 
NOMINAL PERFORMANCE: .. 










Flight Configuration 


Orbit Empty 
Weight (1b) 







Injection Alt 
(a mi) 











Mean Alt 
{se mi) 





‘Orbital Period 
(rnin) 






Active Life | 
days 
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| Table If a eae 
FLIGHT MISSIONS AND CONFIGURATIONS 





Recovery 


Flight Mission 
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Ground Support Equipment, General Specifications for, dated 14 March 1958 
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GROUND EQUIPMENT 


I. SCOPE 


7 (A GENERAL. The requirements for ground equipment are 
established for the Sentry Program in this tab. The ground equipment 
shall consist of the following major categories: special test. equipment, 


| ground support equipment, and satellite ground control equipment. - 


B. QBJECTIVES. The basic objective of ground equipment is to 
meet the satellite vehicle ground based equipment requirements 
necessary to achieve program objectives and flight missions as out- 
lined in Tab 1 of this Section. Special emphasis shall be given to 
consideration of human factors, ruggedness of construction, simplicity 
and compactness of design, reliability, and convenience of handling. 
Weight and size shall be kept to a minimum consistent with strength 
and functional requirements. Provisions for the safety of personnel 
shall be incorporated to the maximum extent possible with regard to 
anticipated operating conditions and the capability of operating person- 
mel. Insofar as practical, test ground support equipment shall be 
designed to prototype operational configurations. 


' II, DESIGN CRITERIA. 


‘A. PUBLICATIONS. The following publications shali be used in 


the design of ground equipment for the Sentry Program: 


__ 1. MILITARY. The following military specifications shall be 
used as guides: — | 


a. MIL-M-8090B (ASG), "Mobility Requirements, ) 


b. MIL-E-4970 (USAF), "Environmental Testing, Ground 


Support Equipment, Gene~al Specification for, " dated 1 June 1955. 


| _€- MIL-A-8421A, "Air Transportability Requirements, _ 
Ground Support Equipment, General Specification for," dated 
6 November 1956. F 
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“dad. MIL 
Dimethylhydrazine, * 


6. 
Ground, General Requirements for," dated 


{ ‘ MIL-D-9 
Systems, Support System 


10 June 1958. 
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- F-25604 (USAF), "Fuel, Rocket, Unsymmetrical 
dated 13 February 1957, a F 


MIL-E-4158B, Amendment I, “Electronic Equipment, 


7 November 1958, 


412p, "Data for Ground Support of Weapon 
s, Subsystems, and Equipment," dated 


2. LOCKHEED MISSILES AND SPACE DIVISION 
ne AGE DIVISION _ Z 


a. 
shall be required. 


to separate negotiations. 


(1) 
24 June 1959, 


for Discoverer, MIDAS, and Sentry P 


(2) 


(Component Test) Payload, 


Compliance 
L 


ater Air 


with the following Contractor specifications 
Force approved tevisions shall be subject 


LMSD-6117A "General Environmental Specification | 
Fograms," Revision A, dated 


LMSD-6229, "Subsystem E Specification for E-] 
" dated 30 April: : | 


‘1989... 


os (3) LMSD-445000, "Subsystem ¥ Specification for 
F-1 Equipment, " dated 15 May 1959, ra oe , | 


(4) 


, 


LMSD-6231, "5 


oe 


ubsystem r Specification for F-2 


- Equipment, '' Revision A, dated 18 March 1959, | - | 


b. Compliance requiroments 
tractor specifications which are to be prepared shall be subject to both 


Air Force “pproval and separate neg 


7 (1) 
E-2 Equipment." - 


| (2) 

E-5 Equipment. . 

| (3) 
Equipment. "* | 

system Specification 


— (5) 
Sentry Program." 
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for the following Con- 


Otiations, 


LMSD-6230, “Subsystem E Specification for 


LMSD-424178, "Subsystem E Specification for 


LMSD-6232, "Subsystem F Specification for F-3 


(4) LMSD-6234, "Ground 


for Sentry Program." 


“Space Communications Sub- 


LMSD-445044, "Subsystem H Specification, 
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| (6) LMSD-445461, "Service and Handling Equipment, | 
Sentry. | | _ | —— 


.. (8) LMSD-445463, "Checkout Equipment 
Specification, try." a . J 
B. VEHICLE CODES. Ground equipment shall be designed t 
conform to the latest issue of the following documents, which shall be 

used as reference and adhered to where applicable. on 


1. Interstate Commerce Commission, “Motor Carrier Safety 


_ Regulations Revision of 1952, | 


| 2. State of California, "California State Vehicle Code « 
September 1957," ae : — 


m. xqu UIREMEN 


4A. GENERAL. Ground equipment for the Sentry Program shal) 
include the equipment necessary to perform the following fonctions: | 


1. Inplant handling, servicing, and maintenance 7 
2. Inplant testing and checkout at 
3. Ground handling = = 
4. Ground servicing and maintenance 
5. Launch rnonitoring and control 
6. Vehicle subsystem checkout 
7. Vehicle System checkout : 
8. Receipt of reconnaissance and telemetry data 
9. Vehicle acquisition and tracking 
10. Ground command 
11. Ground timing 
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oo (7) LMSD-445462, "Launch Monitoring Equipment 
Specification, Sentry, "' | 7 3 — Ge 
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12. Computation 

3. Intcrstation communications 

14. Intrastation communications 

15. Vehicle control and display . | 
16. Data Processing and analysis _ 

17. Ferret infl: ght calibration — | 

18. Ferret evaluation and command | 


19, Ferret data calibration 


20. Atlas booster real-time telemetry data display and. 
recording. | 2 rae oe 


B. SPECIAL TEST EQUIPMENT, Special test equipment shall 
consist instrumentation and controls, calibration and Simulation _ 
equipment, analyzers, transcription, monitoring equipment and data 
acquisition and Processing equipment used during the in-plant 
fabrication, assembly, testing, and checkout of subsystem, Systems, 
and the satellite Vehicle. Maximum use will be made of subsystem 


and system checkout equipment for in-plant testing to avoid duplicate _ 
design effort, ge ee ne ee ae Sa 


C. GROUND suppor? EQUIPMENT — — — ——— 


1. Ground handling 
equipment shall be capable of Supporting the Satellite vehicle and its 
components, including the visual, ferret, and Tecovery capsule sub. | 
System equipment, and shall consist of transport trailers, mainten. 
ance and checkout stands, handling dollies, yokes, and slings, and 
— 


2*4 Fh * ent 
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_ other handling equipment as listed in Tab 5 of Section J— 


2. SROUND SERVICING EOUIPMENT, Ground. servicing 
equipment shall be Capable of Servicing the vehicle, ahd shall consist 


of fuel and acid handling equipment, umbilical mast plumbing and 
wiring, personne] hi-lift, and other required servicing equipment’ .. 
a6 listed in Tab 5 of Section 2... ee 


.. 


Ip 








3, TOR AND NT. Launch 
Monitor and co 


distribution within the launch complex, of monitoring and controlling 
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launch pad servicing functions and countdown operations, and shall | 
consist of electrical conversion and distribution equipment, including 
launch complex cabling, blockhouse consoles, recorder and countdown 
equipment, closed-circuit television, and other required launch 
monitor and control equipment, as listed in Tab 5 of Section 2. 


| 4. VEHICLE UBSYSTEM CHECKOUT F UIPMENT. Sub- 
System checkout equipment shall be capable of ev uating | 
recording the performance of each subsystem or unit within pre- 
selected limits and isolating component malfunctions. Vehicle sub- 
system checkout equipment shall consist of checkout consoles for the 
Propulsion, auxiliary power, guidance and control, vehicle-borne 
communications, visual, ferret, and recovery capsule subsysteins; 
checkout consoles for Pressurization and tankage; checkout equipment 
for the telemeter units and beacons; and other vehicle subsystem 
checkout equipment as listed in Tab 5 of Section 2, | _ 





3 5. VEHICLE SYSTEM CHECKOUT EQUIPMENT. The 
vehicle system checkout equipment shall be capable of e uating and 
recording the performance of each subsystem or unit operating as an 


integrated system. The vehicle system checkout equipment shall con- 


and lights; vehicle Propulsion and guidance sections vehicle communi- 
Cation section, power supply and distribution section, visual, ferret, 
and recovery capsule sections. | oy eras Wie te ak ts 
D. ELLITE GROUND CONTROL EQUIPMENT — 
sipment shaPEEORT RADAR EQUIPMENT. The VERLORT radar 
equipment shall be capable of obtaining —S information in the 
form of azimuth, elevation, and slant range through the use of S-band 





_ ¥adar equipment which interrogates a vehicle-borne S-band trans. 


ponder by means of coded Pulses. The VERLORT equipment shall 

also provide a command capability through the use of an additional 
command pulse. The VERLORT radar equipment shall include com- 
mand encoding equipment, analog computers (for acquisition and 

rough orbit Computations), digital data output equipment, standby power 
units, and antennas. The equipment is listed in Tab 5 of Section 2. 


| D . The 
tracking equipment shall Provide the means for 
accomplishing initial acquisition and rough tracking of the vehicle. The 
equipment shall consist, in part, of tri-helix antennas with associated | 
control equipment, preamplifiers, multicouplers, and phase-coherent 
Doppler receivers. The tri-helix antenna output shall perform three 
functions by providing an RF Signal which ig used for acquisition and 






1 te mene 8 ates ote “eo Onl eee em seen. — — wee, -tw f 
7 : 


_ MISSILES ood SPACE DIVISION - 


é 


: 7 7 " 
© ° . : : —— a om Aas thet wes 
—F F — ae . * rs . Tae oe me ° so:.nae iow tor 
8 an ⸗ * ee ee ee 
; : eel, 5 : æ- 
a. ee To an Peet. eh in 0 æ . 


e « ‘+ me we - —— - - * Sn ee a OO RR he ED — eg ee Led td oto + em 


SECRET LMSD. 4451604 


tracking: telemetry information which ig fed to a telemotry receiver 
for data reduction; and Doppler information which is fed to a phase- 
coherent receiver for vehicle velocity determination. The remaining ~- - 


integral part of the VHF acquisition and tracking equipment shall con- 


‘Bist of TLM-18 (60-foot parabolic dish) antennas with associated con- 


trol and drive equipment, preamplifiers, multicouplers for telemeter 
and reconnaissance data receiving equipment, and null seeking error 
signal units which shall Provide control information for directing the 
60-foot dish antenna. The TLM-18 antenna output shall consist of a 
reconnaissance data channel, telemetry channels; and synchro data. 
The VHF acquisition anc tracking equipment described is that normally 


i found at a tracking and acquisition station; however, depending upon the 


locality and requirements of the individual station, instrumentation may 
vary. The equipment is listed in Tab 5 of Section 2. Ss 


3. ND C Y EQUIPMENT: 
ground control and display equipment shall be Capable of displaying _ 
vehicle space position parameters and vehicle equipment status, such 
as vehicle t :mperatures, vehicle equipment power levels, vehicle 


Orientation rates (yaw, pitch, roll), etc. It shall provide controls for 









 acquisitior: and tracking equipment, and shall include a capability 


for issui~g real-time commands to the vehicle. The ground control 
and disp.ay equipment shall consist of supervisor's consoles; master 


_ Control consoles, guidance computer panels, acquisition programmers, 
and plotting boards. The equipment is listed in Tab 5 of Section 2. - 


ry 
ee 









| 4. ‘ 
The data handling and computation equipment shall handle, process, 
and convert vehicle functional and tracking data, accomplish mission 


schedulins, and Support operations control. The equipment shall 


consist of computers; data Processing equipment; data analysis 


equipment; and data conversion and buffering units necessary to operate 
slaving, recording, real-time data displays, and tracking equipment. 
The equipment is listed in Tab 5 of Section 2. - : J 


5. RECEIVINC EQUIPMENT. The VHF data 
receiving equipment shall provide the means to receive, demodulate, 
record, demultiplex, and furnish sensor data from F-1 payloads and 
boost-phase Atlas booster data to the display equipment. This : 
equipment shall consist of TLM-18 automatic tracking antennas (see | 
Paragraph 2 above), FM receivers, demultiplexing units, and 
recorders. The equipment is listed in Tab § of Section 2. 


| 6. “UHF ACQUISITION AND TRACKING EQUIPMENT. The 
UHF tracking and acquisition equipment shall provide the capability 


for searching for and acquiring the vehicle prior to the determination 
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- Of precise vehicle coordinates, as well as tracking the vehicle to as- 


Certain precise vehicle azimuth, elevation, and range. The UHF tracking 
and acquisition equipment shall consist of a precision UHF direction 
finder for acquisition and tracking and CW distance measuring equipment 
for range tracking; associated with these major elements are c nand | 
transmitters, transmitting antennas, telemetry receivers and associated - 


_ antennas, computers for acquisition and orbit computations, digital data 


Output equipment, and standby power units The ‘equipment is listed in. 
Tab 5 of Section 2. ; ~ 4 ; me at Ye 


“equigme ee PATAREGEIVING EQUIPMENT. The UHF data 
receiving equipment provides the means of receiving ‘and recording pay- . 


load sensor data and furnighing it to readout devices and to the sensor 
display consoles The UHF data receiving equipment shall consist of 
high- gain receiving antennas, demodulators, and recorders. The equip- 
ment is listed in Tab 3 of Section 2. : — 





8. OMMAND TRANSMITTING EQUIPMENT. The 
UHF command-transmitting equipment shall provide the means te trans- 
mit digital real-time Commands from the ground which will activate — 
equipment functions in the vehicle. The equipment shall consist of a high- 


power FM transmitter and a directional transmitting antenna. The equip- | 


ment is listed in Tab 5 of Section 2. | 


9. PAYLOAD D : - The payload ground 
equipment shall be capable of accepting, reconstructing, and displaying 
visual and ferret reconnaissance data and auxiliary information. . The — 
Payload ground equipment shall consist of sensor display consoles, 
command encoding equipment, and 28 sociated equipment. The equip- 
ment is listed in Tab 5 of Section 2. — —— J— 


10. GROUND TIMING AND DISPLAY EQUIPMENT. The 
Stound timing and di splay equipment shall be capable of supplying master 


taming information for ground stations, synchronizing signals, and taming - 


aids necessary both to establish vehicle position in orbit as a function 

of time and to synchronize ground station Operations. The ground timing 
and display equipment shall consist of WWV time receivers, master 
time generators (synchronized with WWV), time display units, an ° 
timing terminal units for remote timing indications. The equipment | 
required for this function of satellite ground control is listed under the - 
headings of the equipment for which it supplies a support function. The 


equipment is listed in Tab § of Section 2. 






INTRA/INTERSTATION MUNICATIO 





Com. un) <cat:ons and data transmission equipment shall facilitate the flow 


i-3-.7 


LCCXMEED ar tasT COaPORATION S f C R 28 MIS*ILES end SPACE OIViSICN 


* 
— ⸗——⸗ — —⸗·—⸗ 


⸗4 


B.. 


ti age a 


+ 


—St€REH LMSD-4451604 


of reconnaissance data, voice, teletype, launch control, and tracking 
information within portions of a single ground station and between groun:t 
stations. The equipment shall also provide the means for controlling 
and coordinating launch and postlaunch activities.. The intrastation and 
inte rstation communications and data transmission equipment shall con- 
Sist of the following types of network: high- speed data link, 100 
teletype, 60 wpm teletype, alternate voice/teletype, voice paging, hot- 
line direct communi cation, and normal voice communications. The 
equipment required for this function of satellite ground contro] is listed 
under the headings of the equipment for which it supplies @ support 
function. The equipment is listed in Tab 5 of Section 2. 


12. ALIGNMENT AND CALIBRATION EQUIPMENT. The 
alignment and calibration equipmert shall provide the optical, photo- 
metric, and electronic means to align and calibrate angle tracking, 
acquisition, and range measuring equipment. Alignment is effected by 
‘use of boresight Cameras, telescopes, target boards, and beacons after 
the optical and electrical axes of the antenna have been collimated. The 
equipment required for thig function of satellite ground control is listed 
under the headings of the equipment for which it supplies a support 
function. The “quipment is listed in Tah § of Section 2. | 


* , 


33. MISCELILANE 8 UIPMENT The miscellaneous 
¢quipment shall include maintenance and storage equipment, standard | 
test equipment at Stations cutside the zone of the interior, and mis. 
cellaneous hand tools This equipment is listed in Tab 5 of Section 2. 


IV. TESTING REQUIREMEN 


A. GROUND TESTS Components, subassemblic a, assemblies, 
and integrated systems shall be subjected to development, ‘qualification, 
and inspection tests, 48 applicable. These tests, defined in Tab 2 
of this Section, sha] be scheduled to Provide ground equipment capable 
of meeting functional! requirements defined in Paragraph UI above. 
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FACILITIES 


A. GENERAL. The requirements for both Contractor- furnished 
and Government- furnished facilities and equipment for the Sentry Program 
are established in this tab. | ; oe ee if 


B. OBJECTIVE. Facilities shal! be provided to support program. 
administration and direction; research and development; system and 
{light testing: tracking, control, and telemetry; reconnaissance data. 
acquisition and processing; and intercept, control, and recovery of re- 
entry vehicles. | a — a 


Pie) 


I. DESIGN. CRITERIA 
A. PUBLICATIONS U 
———— a nn . ms 


i. The following publications shall be used as ‘Preference 
documents for the Sentry Program facilitius:. a. hin es | 


Launcie a, LMSD- 59306 "Design Criteria and Outline Specification, . 
Sentry Launch Complex, Point Arguello, California," dated } August 


sie, LMSD- 106722 "Design Criteria and Outline Specifica- 
tions, Missile Assembly Building, Camp Cooke, California," dated | 
30 May 1958 and amended by LMSD-59316, dated 22 July 1958 


| c. LMSD-109014 "Basis for Design for Typical Develop. 
ment/Ope rational Tracking Station," dated 7 March 1958 


d. LMSD- 109005 "Design Criteria and Outline Specifica- 
tron, Development/Operationa! Tracking Station, New Boston, New -- 
Harnpshire," dated 13 October 1958 ; an 


e. LMSD-109004 “Design Criteria and Outline Specifica- 


tion; Develupment/Ope rational Tracking Station, Ottumwa, Iowa, " 
d..ted 13 October 15 38 . | ‘ — 
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Compliance requirements for the following Cont: actor 


Specifications whj ch are to be prepared shall be subject to both Air Force 
@pproval and Separate negotiations. | 


J 
for Sentry R] Program."" 


LMSD- 445046, "Ground Station Complex Specification 


LMSD- 445047, "Ground Station Complex Specification 


| b. 
for Sentry R2 Program." 


Program." 


LMSD-445048, “Launch Complex Specification, Sentry 


B. DESIGN STAND . Facilities shall be designed to Conform . 


2. 


Facilities 
4. 

5. 

6. 

te 

8. 

9. 

10. 

Ql. 


12 
13 


issues of the folloving design standards, codes, and Speci- 


OCE Engineering Manuals for Military Construction ) 
USAF Installations Facility Requirements Manual 
AFM 88-15, Standard Outline Specifications for Air Force 


Uniform Building Code eal. 
Nationa] Building Code | | i : * oS 
National Plumbing Code ee & « 


National Electrical Code . ae 
National Electrical Manufacturers Association Standards 
American Concrete Institute Building Codes and Standards 
American Water Works Association Standards | 

Ame Fican Association of State Highway Officials Standards 
Heating, Ventilating, — Air-Conditioning Guide 


National Bureau of Standards Report 3079, Requirements 


for Concrete Masonry Design 


14 


Ame rican Institute of Stee} Construction Manual 
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15 Underwriters! Laboratories Incorporated, Standards 
16. American Welding Society Code 
17. Applicable Local Construction Codes. 


WI. FACILITIES REQUIREMENT 


"a, fe, MSD INPLANT FACILITIES. Lockheed inplant facilities 
‘utilized in the Sentry Program will be located in the Palo Alto-Sunnyvale- 
Santa Cruz area and in the Van Nuys area. These facilities shall support 
the design, fabrication, development laboratory testing, as sembly, in- 
Stallation, production, and program management activities necessary to — 
accomplish the objectives of the Sentry Program. | 


B. SANTA CRUZ TEST BASE CALIFORNIA. The Santa Cruz 
Test Base shall provide the facilities for teat operations involving the 
capability to test components, subsystems, and satellite vehicles, in- - 
cluding engine firing, as required for development and acceptance testing. 
The facilities and equipment provided for the Discoverer Program shall 
be usec for the Sentry Program. The additional teat stands (2), pro- 
gramme in the MIDAS Program, shall be utilized as required for the 
Sentry Program. | A 


C. SUBCONTRACTORS' PLANT FACILITIES. Subcontractors’ 
plant facilities are required to support the design, development, fab- - 
rication, testing, and administrative activities necessary to accomplish 

the subcontract tasks involved in the Sentry Program. Special test 


equipment, if required, shall be a matter for resolution in the final 
negotiation of each subcontract. /) ee | 


Might cea eUNGH BASE, VANDENBERG AFR, CALIFORNIA. an 
flight test vehicles in the Sentry Program shail be launched from 
. Vandenberg AFB - Point Arguello. Facilities shal! provide the capa- 


bility for launching at a maximum rate of two flights per month. The 
launch base wi}] Consist of missile assembly, shop, administration, 

and engineering facilities: a launch complex vontaining two launch 

pads at Point Arguello; and the necessary support facilities and utilities. 
The launch complex and the missile assembly, shop, administration, 
and engineering facilities shall be new; the balance of the launch base 
facilities shall} be Provided from the Discoverer Program. 


| E. TRACKING AND ACQUISITION STATION, VANDENBERG 
_ AFB, CALIFORNIA. The Vandenberg Tracking and Acquisition Station 


wili obtain launch and ascent performance and trajectory data It will 
also acquire and track the vehicle: receive telemetry data, visual readout 


+ 
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will acquire and track the vehicle; receive telemetry, visual readout 
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data and ferret readout data; execute inflight calibration; and provide for — 
commands to the orbiting vehicle ‘The existing facilities and the equip- 
ment provided at this station for the Discoverer Program will be used as 
required. Additional facilities shall be required to provide the visual 
readout capability and to convert the station to UHF Modification or 
addition to the VHF telemetry receiver building will be required to 
accommodate booster real-time telemetry display and recording equip- _ 
ment. | : | i a ae 


F. TRACKING AND ACQUISITION STATION POINT MUGU, . 
CALIFORNIA The Point Mugu Tracking and Acquisition Station will 
provide tracking for the launch ascent phase only. For this purpose, 
some of its tracking Operations shall be slaved to the Vandenberg | 
Tracking and Acquisition Station. During the orbital phase, Pt. Mugu sk 


acquisition supporting the Vandenberg station, if required. The facilities 
xnd equipment shall consist of existing facilities Provided for the Dis- 
coverer Program. 308 nee —— 

.G. TELEMETRY SHIP The telemetry ship will receive telemetry 
data from the satellite vehicle as required. The ship as equipped for 
service in the Discoverer Program, including telemetry data acquisition 
equipment and the ship-to-air data pickup equipment, shall be used, 
except that ferret inflight calibration equipment shall be added. 





isition Station wi ‘acquire 


e Naena and Acqu 7 
and track the vehicle, receive telemetry data, execute inflight calibration, 


_ and command the orbiting vehicle The existing facilities and equipment 


Provided at thig station for the Discoverer Program will be used as 
required. Additional facilities shall ba required to. convert the station 
to UHF : 7 : 


I. TRACKING AND ACQUISITION STATION, KODIAK ISLAND, 
ALASKA e Kodiak Tracking an Acquisition Station will acquire 
and track the vehicle, receive telemetry data; and command the orbiting 
vehicle As long as this station is used, ‘it shall be necessary for the 
sstcllite vehicle to carry a VHF transmitter in addition to the UHF 
transmitter. The facilities and equipment shal) consist of existing 
facilities provided for the Discoverer Program. Ge 


J TRACKING AND ACQUISITION STATION, NEW BOSTON, 


— ROSE 


NEW HAMPSHIRE The New Boston racking and Acquisition tation 





and ferret readout data. execute inflight calibration and commard the 
orb.ting veh:cle | | , 


er 
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K. TRACKING AND ACQUISITION STATION, OTTUMWA, IOWA. | 
The Ottumwa Tracking and Acquisition Station shall acquire and track 


the vehicle; receive telemetry, visual readout and ferret readout data; 
execute inflight calibration; and command the orbiting vehicle. 


L. TRACKING AND ACQU ‘SITION STATION, FORT STEVENS 
OREGON. The Fort Stevens Tracking and Acquisition Station shall 
acquire and track the vehicle; receive telemetry, vigual readout and ‘ 
ferret data; execute inflight calibration; and command the orbiting vehicle. 


M. HAWAIIAN CONTROL CENTER; HICKAM AFB HAWAII. The | 
Hawaiian Control Center located at » Siawaii, shall dispatch 
and control air and sea elements of the recovery force during recovery 
Operations in the area of the Hawaiian Islands. This center ‘shall be 


equipped with the necessary communications to permit real-time 


command and control of both the air-borne and sea-borne elements of 
the recovery force. The facilities and equipment shall consist of the 
facilities and equipment provided for the Discoverer Program. — 


N. RECOVERY EQUIPMENT TEST OFFICE, EDWAR AFB. . 
CALIFORNIA. A field office responsible for the control of the develop- 
ment flight tests for the evaluation of recovery equipment and: techniques 
will be established at Edwards AFB. The brick and mortar facilities 
and equipment shall be Government- furnished from existing facilities 
at this base. | | — — 


| Q. PACIFIC MISSILE RANGE, POINT MUGU, CALIFORNIA. | 
The Pacific Missile | fo | rex 
finding equipment and techniques and complete recovery Procedures. 


ewe * 


P. OPTICAL TRACKING STATIONS, SPACE TRACK. Space 
Track Stations will he used for high- accurac, determination of orbital 
position. These stations wil! be integrated into the communications 
network of the Sentry Program. ; oe J 








Q. DEVELOPMENT CONTROL CENTER SUNNYVALE, 


| CALIFORNIA. The Development Control Center wi equipped and 
‘Used to provide fo- centralized satellite system control and will: 


1. Check out and integrate various equipment and stations | 
into a s+ stem teat complex I ee Ses 


2 Direct countdown and flight operations =~ 


Direct transmission, processing and dissemination of 


. 3. 
tracking information 
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4. Generate and disseminate command and control informat.on 


— 5. Provide for Centralized system control includi 
*cheduling of vehicles and equipment Ope ration, acquisition Prediction, 
transmission of collected reconnaissance data, Feconnaissance data in- 

exing, and quality contro) of data | coe ee 


6. Provide centralized contro] of the Visual Recovery Re- - 
CoOnnaissance tracking, acquisition, and Command system 3 


] 
R. COMPUTER FACILITY, SUNNYVALE. CALIFORNIA. The — 
LMSD Computer Facility at Sunnyvale will €ccomplish the Computer | 
functions in support of flight Ope rations on an interim basis, and will 


Perform data Smoothing, orbit computations, impact Predictions, ac.- 
Qui sition Predictions, and scheduling. In Particular, the Computer — 
facility wij). ; 


| 1 Generate nominal] ephemeris data and transmit tracking 
Station acquisition and tracking programs ~ . S a 


| 2. Using tracking data, make revised orbital trajectory 
Calculations and transmit revised “cquisition ang tracking Programs 


3. Calculate and transmit data required for setting timers 
and initiating recovery Operations — 


4. Calculate and transmit predicted Tecovery area data 


0 


5. Assist Development Control Center in checkout and 
integration of tracking stations 7 7 


6. Process ferret intercept, Calibration, and ‘quality contro] 
data for system technica] evaluation and long-term, Payload contro} _ 


Process reconnaissance Operational} data, and evaluate 


| 7. 
B8ystem Performance to enable the Test Director to judge if recovery 


Can or must be initiated ‘Prior to achievement of the 30-day Maximum — 
Visual Recovery Program @ctive orbital life Capability. | | 
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The LMSD Computer Facility at Sunnyvale will replace the functions 
being accomplished by the LMSD Computer Facility at Palo Alto for the 
iscoverer Program. This transfer of functions will be accomplished 
r° OF to the beginning of Sentry flight test operations. The LMSD facility 
— ae ioe: ccommodate the requirements of the Sentry Program 
@ € computer capacity is pr 
Development Control Center. — ——— —— — — 
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PERSONNEL si 4 


I. SCOPE 


22* FE othe 


__ A. GENERAL. The requirements for the development of a coherent 
Personnel capability for the Sentry Program are established in this tab 


3 B OBJECTIVES. The objectives of the Personnel subsystem de- 
velopment for the Sentry Program are; . 


— 1. Provide a personnel capability to control, operate, and 
maintain the program J me 


2. Evaluate this personnel subsystem and ite development as 
a model for the development of an AF personne] subsystem _ 


3. Establish plans and methods to later develop and provide 
an >*perational capability. , sg % | 


1. PERSONNEL PROGRAM CRITERIA © ee ee Be ; a 


| EUBLICATIONS. Compliance with the following documents and Log 
their references shall i. requi red | - san _ — 

I. _AFBM Exhibit 57-8A, “Human Engineering, Design 
Standards for Missile S stems Equipment, " ‘dated 1 November 1958 


7 2. WDT Exhibit 56- 5C, “Technical Manuals Program," 
dated Auguat 1958 | ae 3 | 


WDT Exhibit 57-7, Maintenance Analysis, Program for 


3 
Ballistic Missile Weapon Systems," dated 17 October 1957, or amended 
6 February 1958 . | 2 : , | 


4° ASbM Exhibit 58-185, ‘Qualitative Personnel Require. 
iments Information, " dated 26 June 1959, a —— 


5 WDD-59-TS.175, “Qualitative Personne} Requirements 
Information for Sentry/MIDAS, Test Organization, Part 1," dated | 
15 May 1954 | 


1-5-]. 
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6. AFR 50-9, "Special Training, " dated 23 January 1959 
@ AFR 50-23, “Training to Support Missiles." dated 6 August 1957 
8. AFR 5-47, "Weapon System Documents, " dated 29 August 1956 
9. , MIL-T-4857B (USAF), "Training Equipment, Weapon System, « 


. 


Requirements for Inspection of," dated 18 December 1957 


. Specification & Specification Compliance Test Outlines, Instructions and 


10. WDT Exhibit 56.4, "Training Parts Provisioning Document 


for USAF R&D Service Test or Production Equipment Contracts (WS-107A/ 


SI5A)." | | 
11. WDD-59-TS-172, “Sentry Traaning Concept," dated 15 July 1959. 


It. RESPONSIBLE ACTIVITIES 


A. GENERAL. The tasks of human engineering. personnel require- 
ments development. training. and manuals and cther job aids develop- 
ment shall be to forecast and meet the requirements of the Sentry per. 
sonnel subsystem ‘to include both Contractor and AF cadre personnel 


_ and the planning. training. evaluation. and equipment required to develop 


and support these personnel) so that st will remain in step with hardware 
development 7 


B. HUMAN ENGINEERING The human engineéring program shall 
participate in the design and development of the system hardware so as 
to establish and incorporate human factor objectives and criteria, ensure 
proper allocation of system functions to men and machines, describe 
the sequences of operator decisions and actions. incorporate maintain- 
ability into equipment design and arrangement, and provide for efficient 
equipment and work-space layout to include the man-man- and man- 
machine communication links: Participate in and conduct reviews, analyses 
and studies to evaluate and verily from a human factor's standpoint the _ 
adequacy of initia! modification design ard to provide a basis for modifi- 
cation of equipment and/or Procedure. This includes a human factor | 
Feview of system Operation for each test flight, and fie'd analysis to | 
detail the potential and actual faiu res of the personne absystem and | 


to recommend remedial action 


CG. PERSONNEL REQUIREMENTS pe rsonnel requirements in- 
formation for the launch base, each tracking and acquisition station, 
and each control center shall be provided as appropriate.’ Personne! re- 
quirements information thus provided will reflect available information 
to be develored in consonance with the development of the Sentry Program 
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D. TRAINING. A training program consiste 


phase-in schedule will be Planned and conducted 


and acquisition station, and each control center. 
for both individual and unit training and will be c 
Psant, at associate or subcontractors' plants, or 


necessary. The training program shall also determine 


LMSD-445160A 


nt with the personnel 


to fulfill the training 
requirements generated by the manning of the launch base, 


each tracking 


This program provides 


onducted a 


t the Contractor's 


at the test sites as 


which training 


devices and aids are required, determine the objective characteristics 
of these aids and provide those required: participate in studies of the 
feasibility of using simulation techniques and equipment to provide means 


for developing, evaluating, and maintaining system Pp 


Special training requirements of the Sentry Prog 


E. MANUALS AND JOB AIDS. The canals 


ram. 


roficiency; and study 


development program 


wili plan for and provide for the development of Class Il Utility Manuals 


and Class Il Interim Manuals. The class of manuals 
be determ:ned by the extent of modification and/or re 
_ £Guspment is to undergo prior to design freeze for the oper 
Program. The program will provide centralized co 


perform surveillance of manual use, procedures 


to be provided will 
placement the 


for revision and for the 
issuance of standardized procedures throughout the system | 
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LOGISTICS :*  . = 


I. SCOPE 


—~—2 @ Weimer a es 


A. GENERAL. The requirements for logistic. support of the flight 
test operations of the Sentry Program are establish. ° in this tab. — 


B. OBJECTIVE. The objective of the logistic operation shall be 
to procure, store, transport, issue, maintain, modify, and repair the 
_-«- SUppiies and equ:pment neces sary to maintain the launch schedule and | 

_ to support the flight test objectives. I — 
u. LOGISTIC CRITERIA _ F a 

——— —ee, —— —— — 


ote 


° 
@ © wa oor 


A. PUBLICATIONS. Compliance with the following documents 
shail be required in the development of the log‘stic plan for the Sentry 
Program. 7 ar a PS 


1. LMSD-427102, "Reliability Requirements and Reliability 
Program for the Sent>y Program, " dated 1) March 1959s. ! 


2  WDT Exhibit 57-7, "Maintenance Analysis Program for 
Ballistic Missile Weapon Systems, " dated 17 October 1957 as amended 
6 February 1958 Ye = | 


>. DTG Exhibit 17-29, “Test Ground Support Equipment, 
Spares Therefor, and Spare Parts for Missiles for the Test Program, " 
dated 15 April 1957 as revised 15 Octoher 1957. . : 


I. LOGISTIC SUPPORT REQUIREMENTS 


Ona Gomme GP engyY “were Pe — ⸗ 


A. CONTRO], FUNCTION A logistics control organization shall 
be established at the Contractor's nome plant site. This activity shall 
establish the initia! levels of equipment, materials, and Spares in the | 
various bonded storage 4reas;.maintain and coordinate the flow of new, 
serviceable, and reparable Government-furnished/ Contractor- furnished 
equ:pment items between stations; establish initial depot level maintenance 
capability requirements; establish initial organizational level maintenance 
capability requirements; coordinate use o. Go--ernment.- furn‘shed truns- 
PUrtation; Continually evaluate and program changes to the logistic plan of 
wpe rations, and prepare and submit reports as required. : _ 


— — — 
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B. SUPPLY FUNCTION 





1. HOME-PLANT SITES. A depot level supply center for ail 
Sentry supply functions shall be established at the Contractor's home. 
plant site. This depot activity shal! operate bonded storage areas; pro- 
cure, issue, and ship new and serviceable Government- furnished/.Con-. . 
tractor-furnished equipment items to test site bonded storage areas; 
‘ssue to maintenance activities reparables received from test sites: and 
prepare data for reports required in Paragraph A above, _ | 
— ely ‘ ‘ ey 
é¢. TEST SITES Organizatioual level supply centers shall be 
established at the principal test sites These activities shall operate the. 
bonded storage areas; receive and issue new and serviceable Government- 
furnisned/Contractor- furnished equipment items; issue reparable Govern- 
ment- furnished/Cuntractor- furnished equipment items to organizational 
inainicnance activity; ship depot level reparables to depot maintenance 
activity; and prepare data for reports required in Paragraph A above. 
C. MAINTENANCE FUNCTION ome 
| 1. HOME-PLANT SITES A depot level maintenance activity : 
shall be established at the Contractor's home plant site. This activity “ 
shall receive reparable items from the bonded storage areas; analyze ° 
the reparables for required materials and Spare parts and effect the 
“necessary repairs: return serviceable items to supply; and prepare data 
for reports required in Paragraph A above. ie chee, © 


it 2 2 2. TESTSITES An organizational level maintenance activity — 
shall be established at ¢ach test site which has a bonded storage area, 
This activity shall receive teparable items from the bonded storage 
areas; analyze the reparables for required materials and spare parts 

and ettect the necessary repairs; return serviceable items'to supply; 

and prepare data for reports required in Paragraph A above. 


D. TRANSPORTATION 


| l. Transport of serviceable and reparable equipment between 
locations as required tu support the Sentry Program shall be furnished 


as indicated in Tab 4 uf Seciion 2. 


-E. SPARES 


» 
7 


l. For the purposes of this Program, the definition of spares , — 
shall be that of WDTC Exhibit 57- 29 and as further clarified below: | 


Bie, on a. Spares shall be defined as those portions of the Satellite 
Systems inventory which are required for maintenance, repair, overhaul, 
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or modification of ground support equipment, ground operating equip- 
ment, and flight vehicles called for by or in support of the contract, 

_ whether fabricated by the Contractor or purchased by the Contractor 
from others. Spares shali be further Classified as follows; = 


: ‘ . tee A, . : 
| —— (1) Spare equipments shall be defined as complete - 
prime operating units or major chassis. Examples of spare equipments 
are VHF Acquisition Transmitter, S-Band Beacon Transponder, VERLORT 
Radar Modulator, etc. ae SS eee ees — 


J (2) Spare parts shall be defined as components, 
assemblies, sub-assemblies, or parts of a prime operating unit or 
major chassis. £xamples of spare parts are bolts, printed circuit 
cards, microswitches, etc. Spare parts shali be further broken down 
into common and peculiar spare parts. . oo Sey 7 


7s teow ae eve m.° 
71 Ere 


- F (a) Common 8 are Parts - Common spare parts 
shall be detined as hardware and electronic items readily available from 
more than one source of supply | a | : 


3 


J (b) Peculiar Spare Parts - Peculiar spare parts 
shall be defined as hardware a ectronic items avaiable from a sole: 
_ source of supply to include standard items that have been modified, sub- 
jected to special test standards or parts that have been manufactured 
to meet a specific technical application. - — 
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LAUNCH PLAN 


I. SCOPE 


A. GENERAL The launch plan, for planning purposes use only, 
is established in this tab. a : 


B. OBJECTIVE. The objective of the launch plan shall be to pro- 
vide the plunning instrument which together with the Sentry Program 
Objectives ct Section | shall form the basis for the Work Statement of 
Section 2. : . 


II. LAUNCE PLAN: 


A. The Atlas-boosted Sentry flight ‘vehicles shal) be planned to 
be launched frum Vandenberg AFB - Point Arguello as follows: — 
Readout ' Recovery _ > Date 

-. April 1960 : 

Juns. 1960 

. August 1960 
October 1960 
November 1960 
December 1960 
February 196! 
April 1961 
May 1961 | 
June 1961 
July 1964 

. August 1961 | 
September 1961 
October 1961 
November 196) 


ne Ome Ome Ome Pet ome Ot ome 
Oe p=? G=e poo 
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UY ESTRCSUCTICN TOSTATEMENT OF WORK ~ 
9.1 The Lockhecd Aircraft Corporation Missiles and Space Divisioa 
shall plan snd conduct a program of research and development leading 
toward the attasnment of the satellite vehicle system, described in 
Section 1 as the Readout portion of the Sentry Program. — 
0.2 Subject to the overall management of the BMD/BMC team, the 
Lockheed Missiles and Space Division shall fulfill responsible techni- 
cal direction of the Readout portion of the Sentry Program as Prime 
Contractor. Government approval of the technical decisions of the 
Contractor shall not be required prior to implementation, except as 
specifically sct forth elsewhere in this contract. This provision should 
not, however, be construed as in any way limiting the right of the 


Government to direct or redirect the technica! aspects of the Contractor's . 


efforts at any time. Where such direction affects costs or schedules, or 
1s contradictory to the provisions of this contract, normal coutract change 
procedures shail apply Oe i Em a 

9.3 The program of research and development is to be conducted as part 
of a continuing effort; this Work Statement covers the period from the 
comptc“ion of Contract AF 04(647)-97 through 31 December 1960. Tc 
assure that a measure of progress will be available, the Contractor shail 
provide a detailed schedule of milestones extending through calendar year. 
1961. Frogress toward, and the attainment of these milestones shall be 


reported monthly. 7 . | — 


0. 2 Tie Contractor's drawings shalt be prepared in.accordance with 
specification MIL-D-5028B for items of airborrns and ground equipment 
to be used during the Readout portion of the Sentry, Rescarch and 
Development Program, with the following deviations referenced to para- 
graphs of specification MIL-D-5028B: | oy fe 


. a. Drawing titles shall be in general accordance with 
MIL-D-5028B but need not comply with the precision required in the 
use of abbreviations, periods in abbreviations, and the H-6-1 catalog 


(Paragraph 3.3 1). | , 


b. Weight of perts shall not be shown on drawings 


(Paragraph 3 3. 3). | 


c. Breakdown of drawings need not conform. Vehicle draw- 


ings may be broken down so that equipment installations and structural 


drawings are separate (Paragraph 3.4.1). 


d. Electrical harness assembly drawings are not required; 
however, photographs of wiring boards shall be made available upon 


specific request (Paragraph 3. 4. 1. 2) 
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f. Electrical harness installation. n drawings dial not be Fe Fen on — — 

—* PE AWN ita Rar oe er aS Se Saale 

Wired (Paragraph 3.4.1, 8). URS ao 2s oe —— 

rae! eaghie ners aro — e— ae ae Lf ne ot — — 

8. Special n tes identifying Specifi ifica ation, . Control. — —— — 
Shall not be required {r*aragraph 3.4, 4. 3. * aS an oe —— i: ae — . 
et he pass wl ae: ye — as ——— —— re ; — . he 
| | h. Alteration drawings shall be ‘made for functidnal - achematic x* 
Changes to commercial items used in ground s Support and checkout . 


equipment. Photographs will be available for mechanical structure _ — 
changes to commercial items used in ground: support and checkout. . oe ee 
equipment (Paragraph 3. 4. 4. 4). : Brass Me hetero ee 
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Rae —— PA wag aan elk | CO eee a 
i. Legibility of drawings shall apply c only to the ‘extent that i. 
every line, letter, and character shall be teadable c ona shon print OS hese BS Foie Me 
(blueprint, diazo, ete. ) made as a one generation reproduction’ from — a . 
the working tracing (Paragraph 3. 8), | sate ees — ate es us tie i 
aa * * See: een Et iat ai a a vai ee. 
| j- On any drawing requiring informa ion concerning Processes, “a ae * 
‘Such as heat treatment, welding, finishing hardness, etc., the only - aot | — 
specification to be listed shall be Lockheed Aircraft Corp. ‘Master 35.1 ae Or ee a Ce 
Process Specification ]00 (Paragraph 3. 3. 2), — eae Senate F re int oe 
| oro ; Jy , * * ae —S— vf: “it tye & * * — oo a 
Contractor and subcontractor drawings pert | ining to ite for us — J — - 
during the research and development program heed fot be; verted. ossie ST eee 
to the Air Force bus chsit t we stade dvailabie e:to the Air Force as Specio =. : Ae rw 
fically requested by drawing number. Commercial drawings « will sos LE las yk NG eee. : 
Renerally not be available during the research and development; proö- — 
gram: however, the Contractor will request: a commercial vendor to > ie : 
submit drawings upon. receipt of a ‘Specific Fequest from the Air Force. 6. | sh 
EEE Se SF, pe ye 
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0.5.1 Mating of the Atlas booster to the. Sextet pies ‘vehicle shall be... “ae ee 


a joint effort by LMSD and Convair, and vhail'be. accomplished | at ess. — — 


Vandenbe rg AFB. The time and place for compésite systems checkout 
and compatibility tests shall bs determined by" mutual agreement at 


Vandenhe rg AFB within current flight test. working’ group procedures. . .. — 


~ — “ 


Tnis work shall be accomplished with Lokheed d and Convair ‘working —— = o 
on their respective equipment, or as mutually — — — arte: 
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0.5.2 Luckheed has overall systems respons ility” as Prime Con-.. : * 
*ractor. Convair shall have the status of Associate Contractor with. | — 
in the scope of the readout portion of the Sentry Program. 2 ae 
| PBN eg ie RS ES 
0.5.3 Lockheed shal]. be responsible for the: ‘Sentry ‘readous’ satellite ay ASD 3 
veh-cle and supporting equipment, on ‘the. ‘booster ada pter 2.5 — 
— — sis” ose Sf pt oy ee ete ae, 
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0.5.4 Convair shail be responsible for the ‘stlag booster ia 


tion of the ground support equipment for — is ‘Teepenaible int the . 
vs- te r Program. hoy ———————— eee ae 
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0. 5.5 Conrair shall be responsible for all ‘modification: el nd design, 2.« — — im 
changes to the Atlas booster and ground Support sauipmés 18 3 fevenced:. Mite te ae ee 
in Paragraph 0.5.4 above. Modifications and for chang: eal —X ubsystein .: Bee Se 
equipment furnished to the WS-107A-1 Prdgrain, oy! ‘Ass afe’Contractors — 
shall be the responsibility of those Assoc} ate te Cont wever, it .- 7). = 
shall be Convair's responsibility to mek Cae Got I changes: es 
and modifications. © . F — at ae 
0.5.6 It shall be Luckheed's responsibility’ — Convair ee * ll 
all de esign engincering and installation of equipment. that. Eould —— the .-.. * 
operation of cither the Atlae booster or basic c test fa facil ilit * Ot. atelier ee oars 
Vandenber AFB. ve asec ts Ui ee: 2 
. | : . . eo — evar eee — F — — eS gi ae 
0.5.7 Lockheed, as Prime Contractor,’ shall "bot respo 
canduct of the readout portion of the Sentry Pre m 
a toety he ast Gg —5 of ne, * 
of the AFBMD. | | en ane Se at , 
— ——— 
0.5.8 Lockheed shall be responsible for specifying oe - 
loop (guided) reference trajectory from Jaunch 2 gf! 
vehicle to orbit injection of the ‘Sentry vehict —* 5* — — 
* ott 7 jas Fv * A 
wk, TFS, ame Fe “the 
0.5.9 Lockheed shall establish coordination gay Convair ¢ 
the reference trajectories specified by Lockheed “satisfy th is nee 
design constraints of the Atlas vehicle. — eee ORE Oe : — amit See 2 
‘ — — is ig au — in 7 8 at ors —— oe: a ty Y 
wt , 4 x i ht at . 
2. 5 10 Convair shall be rerponsible for — J suf." eke — “3 
' ficient data as required for —— of. the. Feference. trajectories, © " a mr —* ays 
such as weights, propulsion date, ote... - ,ineluding’ design.t tolerances” and . | ° 
non-standard PERSONS —— — — * Abs * ig 
or Gur Sm SRS SBF : 
0.5.11 Lock eed shall be responsible to the “eau test: controller for 
the conduct of the Sentry readout vehicle countdown in. accordance with the. 2 
countdown procedures ‘developed jointly by LusD and Convafr and | approved 
by the V-ndenberg AFB flight test working group. If a at any. time during : 
the countdown the Convair test conductor "detects: 3 a Senate — would : 
preclude achievement of test objectives, “thig"¢ ondition. Sha reported . — — 
to.the AFBMD test controller for Fesolution.. ——— ae es bates PSE At: — 
—.* airs: 4 facts ¥ EGET: best — 
0.5.32 Convair snail be responsible to the” — — ler for —* wo 
‘the conduct of the Atlas booster countdown’ in: ‘acGordance, with tha gount- : 
down procedures developed jointly by LMSD and Convair and ‘approved . 
by the Vanden nberg AFB flight test. working group. + Uf a at Bay, | fime during ae 
— Ye * rae — — — — — — 7 : : 
i RIS Se. — a : 
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the countdown the Cenvair test conductor aetects a condition which would 
Precluce achievement of test objectives, this condition shall be reported 
tc the AFBMD test control)er for resolution. : ; | 


0.5.13 LSD shall be 7esponsible for publishing the Sentry Detailed 
Test Object: ves after coordination with Convair on'those iterns that 
concern the Atlas, its Stpport, and its operation. Similar procedures 
skal) be followed for other documents which require a comrdinated effort. 


0.5.14 Convair shell be responsible for data recording and data reduction 
of Dooster landline in strumentaticn utilized at Vandenberg AFB Lockheed 
Shall be respons:ble for dita recording and data reduction of.the Lockheed- 
furnished satell:te vehicle and Supporting equipment iristrumentation. 


0.5.15 Convair sha.i be “e sponsible for the airborne telemetering re- 
quirements of the At'as booster Conveir shall be responsible for the 
recuction of da.a obt: .nec from the telemetering equipment carried with- 
in the Atlas bouster Lo:kheed shal] be responsible for the provision _ 
of rea!-t:me telemetry d.ta displays and recordings for the Atlas booster 
Curing the boust Pnase | : 7 . 


0.5.16 Lockheed shal] te responsible fer furnishing design criteria for 
the launch complex at Vandenberg AFB. The criteria shall be coordinated 
with Convair by Lockheed. . | ms — 


0.5.37 Lockheed shali de responsible for the installation and checkout 
of ali Jaunch complex GSE un:que to the Sentry. readout vehicle, except | 


for blockhouse- to-pad cables which shall be furnished tc Convair by 
Lockheed and installed by Convair. 


0.5.18 Convair sha}; ve responsible for the detail Scheduling of WS-107A.1. 


complex activities inc-uding Sentry Readout Program activities that take 
Peace concurrent.y | 2 


0.5.19 Lockheed shel} be the launch complex manager 
0.5.20 Lockheed Shall be responsible for the integrated Sentry/Atlas 


bovster countdown manuals Upon completion of the integrated count- 


down manuals, they will be submitted to the AFBMD flight test working 
Rroup for review ard approval! — 
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>-G GENERAL 


— 


ee | Menagement. Contractor management of the readou! portion of th: 
Sertry Progrars shall be established to satisfy the requirements of 


Paragraph 0.¢ (Intreduction to Staterner. of Work) and the piragraphs 


whica follow. The management activities shall be defined as tne centrat- _ “. 
zed direction of ihe program by the Prime Contractor, including manase- | 


ment activities in the specific ureas of space aysiem management, , 
planning, development, test und operations, program administration, and . 4 


reliability. The Cortractcr shall be supported in this effort by associate 
coatractors. It shall be the responsibility of the Contractor to maintain — ‘ | x 
close coordinaticn with associate contractors as well as Government Lo | : 


agencies involved with the program. 
} 2 Systems a _ | 


e 


1 2.1 Development and Iategr Wyuen 


1. 2. Il. Analyers. Studies. Cr ordination. The Contractor shall perform 
engineering ane qperaticuil ctavses, system Aeaign stucies, modifi- 
cation design and engirerrss; i:aseon, producto: coorcination and cata 
release, technical supgert fur the aystem integration of all subsystems 
being developed unser this contract, orocuction eve wecring, materials 
processes, Commpercnie, and stinuerds service, and shi) perform all 
other taske required tu ineure eticient Gevelup:ncnt of the readout portion 
cf the Sentry eutcliite eyrtum. The scope of ruch activity shall: be suffi- 
cient to coore:rnite the wore farther described under ¢-ch subsystem, to 
reach the procri-., mileetures. and to maintain a continung review of the’ 
adequacy cf bet. the cutest requremoentn of Uhis couteract and performance 
against those regausremsents . | 


1.2.2.2 Acvanced Piarsviy. The Contractor shail oe responsible for 
Geveloping, estuLi:ehing, and maintaining the Weapor System Develoupricnt 
Plan in accordunce ait, Air Force Management Pree vlures ARDC 89-3, 
for investigation of new systems anc applications related to the reatg::: 
portion cf the Sentry; Procrum, for performing studses of weapon sycterr 
concepts, for defining pretuminary operational cone epts and pians to form 
a log:cal} daturm for system design criteria, and for inveatigating alternate 
appiications of the readout portion cf the Sentry syatem-and its derivatives. 
The results end recumn.cadations of these studies pial be reported to 
AFBA:) 
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Geuphysical Envirenment (Sus vetem J) 
L2...31 The Contractor shi u determine. and prcvide the followiny she ' 


Researcna Center, torough tne VWS-117L Weapon System Project Oifice: 
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a. Requirements for geophysical data and design criteria, | 
including justitication for all such requirements. oes 


b. . The form or manner in which the Geophysics Research 
Directorate shall provide geophysical data and design criteria in those. 
areas approved as valid requirements by the Weapon System Project 
Office : ee ae ok 


c The order of priority for geophysical data and design | 
criteria which wil.-most effectively meet the requirements for system 
design and development. 


1.2.1.3.2 The Contractor shall, with the concurrence of the Weapon 
System Project Ofce. provide to the Geophysics Research Directorate 


_ the necessary facilities, telemetry channels, power source, vehicle 


design, technical information, and other items which will enable the 
Geophysics Research Directorate to utilize Sentry test vehicles for 


collection of geophysical design data as defined and required above. The 
Contractor's activity with respect to Subsystem J also shall include | 


liaison wit’. the Geophysics Research Directorate to insure timely ex- 
change of requirements and technical information. 


1.2.1.4 Subsystem ĩ Interface. To insure optimum design and develop- 
ment of the readout portion of the Sentry system and the proper meshing 


_ of applicable portions of the collection control system and of Subsystems 


E and F with Subsystem [ (the Data Processing Subsystem), LMSD and 


the Prime Contractor for Subsystem I shall collaborate to make arrange- — 


ments for a sufficiently full and timely flow of information from each 
Project to the other and from each set of subcontractors to the other, as 
their work affects the interface areas. They shall jointly arrar ge 
orderly means to bring to light any divergencies between the two parts 
of the total program, to effect the best possible compromises as they 
are needed, and to refer to the Government Contracting Officers (LMSD_ 


any potential or actual problem areas, or areas of omission by either 
group which would affect the overall system capability. J: shall be the 
intent of the procuring agencies (BMD/RADG) to assist in the solution of 
interface problems before the problems require arbitrary decision. 


1.2.1.5 Design Test Data Reduction. The Contractor shall perform the 7 
reduction of duta derived {rom all inplant subsystem, development, 


qualification, and inspection test efforts associated with the readout 
portion of the Sentry Program. | ; 
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1 2.2 Reliability The Contractor shall conduct a reliability rogram 
for the readout portion of the Sentry Program which wi'l satisty the 
reliability objectives given in Paragraph V, Tab 1 of Section 1. In 
carrying out this program the Contractor shall follow the procedures of 
Appendix A to LMSD-427102, "Reliability Requirements for the Sentry 
Program," dated 19 March 1959. To insure that the reliability of con - 
tractually deliverable items conforms to the reliability requirements, 


the Contractor shal] Carry out a program of quality assurance in accord- 


ance with the requirementy of MIL-Q-5923(C), Phase A, in which the 


‘reliability requirements shall govern the certification of the quality in 


all cases‘ where the reliability of the equipment is effected. . 

1.2.3 ntract Data Preparation. The Contractor shall perform all 
activities required for the Preparation of reports, proposals, bills of 
material, and other publications associated with the readout portion of 
the Sentry Program. Specifications for the contract period covered by 
this Work Statement shall be as defined in LMSD-445087, "Specification 
Program for Discoverer, MIDAS, and Sentry Programs," dated 

15 April 1959, and shall be submitted in accor nce with LMSD-6246, 


wet ate fle 


“Specification Submittal Requirements for Discoverer, MIDAS, and 
Sentry Programs, '" dated 22 July 1959, Report requirements for the 
contract period covered by this Work Statement shall be in accordance 
with AFBM 58-1 Exhibit, as defined in LMSD-445722, “Program for 
Submittal of Contractor-Purnished Reports for Discoverer, MIDAS, 
and Sentry," except for the following deviations: ar: ee 


% @& ge wi he de 


Fe 
. 1 ry 


wee 


a 


a. Standard size 8 inches by 10-1/2 inches or the alternate 
size 8-1/2 inches by 11 inches for Contract Status Reports, Technical 


Operating Reports, and Technical Documentary reports. Fold-out in- . 


closures may be used as necessary. Specific deviations may be re- 
quired for LMSD teports where the content of the report in primarily 
large charts, Graphs, etc. (Reference AFBM 58, Chapter I, Paragraph 4a.) 


b. LMSD report submittals shall retain their present cover 
Paper substance. (Reference AFBM 58-1 Chapter I, Paragraph 4e. ) 


c. The type of binding and/or fastening for all LMSD report 


' submittals shall be at the option of LMSD. Comb binding shall be 


utilized, where practicable, until existing stocks are exhausted. _ 
(Reference AFBM 98-1, Chapter Il, Paragraph 4t. 

d. Catalog cards shall not be included in LMSD report sub- 
mittals. (Reference AFBM 58-}, Chapter I, ‘Paragraph 4g.) 
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. @ The following reports shall be submitted monthly, under 
one cover, (LMSD/2800) in accordance with Paragraph 2, Chapter I, | 
of AFBM 58-1 Exhibit: . 8 ae 

| ) (1) Program Progress Report 
(2) Facility Progress Report 

(3) Production Analysis Report . 

f. The following reports shall be submitted monthly, under 


one cever, .in accordance with Paragraph 2, Chapter I, AFBM 58-] - 
Exhibit: | ; “eet | a | 


(1) Punding Status Report 
(2) Manpower Status Report | | 

&- The following reports shall be submitted quarterly, under — 

one cover, in accordance with Paragraph 2, Chapter 1, AFBM 56-) 
- Exhibit. — 

() Program Progress Report 
(2) Facility Progress Report | 

h. The following reports shall be submitted quarterly, under 


«one cover, in accordance with Paragraph 2, Chapter I, AFBM 88-1 | 
Exhibit: : - 


(1) Financial Status Report 


| (2) Manpower Status Report 


- 1.3 Personnel (Subsystem K). The Contractor shall develop the 
personnel subsystem as needed to support the readout portion of the — 
Sentry Program as specified in Tab 5 of Section 1. V 


‘1.4 Flight Test and Operations 


1. 4.1 Flight Test Planning and Evaluation. The Contractor shall pre- 


pare test plans and establish overall requirements for Sentry readout 
flight tests at Vandenberg AFB. Flight test data shall be prepared 
for each installation and launch and shall consist of the following: 
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TITLE 


Data and Support 
Requirements 


Systema Operation 
" Plan rer 


Flight Termination © 
System Report 


Detailed Tost 
Objectives 


System Test Directive 

Range Safety 
Trajectory and 
Analysis Report 


Preliminary Count. 
down Maaua! 


Final C ountdown 
Manual e« 


Flight Test Directive 
Pad Safety Report 


Preliminary System 
Test Report | 


Launch Pad Damage 
Report 


Launch Report 


Performance _ 
Analysis Report _ 


Systems Test Evalu- 
ation Report 


Systems Test Evalu- 
ation Summary 
Report 
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for each portion 
of the program 


for each portion | 
of the program 
for each flight: 
for each flight 
for each flight 
for each flight : 


for each flight 


for each flight 


for each flight 


for each flight 
for each flight 


for each flight 


for each flight 


for each flight 


for each flight 


for entire program 


2-149 
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1 year prior to initial 
launch with Periodic — 
Upgrading as required 


6 monthe prior to initial 
‘ launch fe, ° + 


6 months prior to launch 


90 days prior to launch 


30 days prior to launch 


30-days prior to launch 


6 months prior to launch 
15 days prior to launch 


30 days prior to launch ° 


30 days prior to launch 


: 710 days after launch 


7-days after launch 


| 45 days after launch 


30 days after launch 


= we ames 


45 days after launch 


Semiannually; 45 days 
after end of June and 
December of each year 
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Program ag Specified in Tab-6 of Section 1. 


_ furnished facilities included in Paragraph 1.4.5.2. 1 required to support 
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1.4.2 Launch Bases and Tracking Stations 


1.4.2.1 Facilities Design and \ Modification. The Contractor shal! develop 
design criteria and monitor facility design and modifications to Government. ° 
furnished facilities included in Paragraph 1. 4. 2. 2 required to support the 
readout portion of the Sentry Program. = te CB 


1.4.2.2 Activation and Operation. The Contractor shall operate and m>in- 
tain launch base operations at Vandenberg AFB required for the readout 
portion of the Sentry Program using the facilities described.in Tab 4 of 
Section 1. Delivery of flight vehicles shall be constructive only, and upon 
acceptance by the USAF, the vehicles shall be returned to the Contracto~ 
as GFE for further testing. The Contractor shall plan to launch 6 such ‘ 
vehicles on a schedule commensurate with the program objectives. In | 
Support cf this effort,: the Contractor shall conduct modifications, assembly 
and checkout of ground Systems and test vehicles; accomplish flight test 
Operations; receive, Operate, maintain, and calibrate all GFE and GFP as 
required; provide engineering services and coordinate changes initiated 

at Sunnyvale; and perrorm pianning and coordination for conducting flight 
tests. The Contractor shall operate and provide routine facility mainten- 
ance at the launch base specified in Paragraph IlI-C 2, Tab | of Section 1, 
in support of the launch plan for the readout portion of the Sentry Program 
as shown in Tab 7 of Section 1. Minor facilities modifications shall be | 
accomplished by the contractor after approval by AF BMD, where necessary  . 
to provide for equipment installation or operatic: improvement. cents ho _ if oe 


‘ aes 
of ect omy — 


- The Contractor a 





and payload systems round tests at Santa Cruz Test Base and flight test 
programs. Local facilities for the reduction of metric data shall be | 
utilized at VAFB to the maximuin extent practicable. | 

1.4.4 Logistics. The Contractor shall operate and maintain logistic sup- 
port for the fligit test operations of the readout portion of the Sentry 


1.4.5 Control Centers | — cas 


1.4.5.1 Facilities Des: n and Modifications. ‘The Contractor shall develop 


design criteria and monitor facility design and modifications to Government. 


the readout portion of the Sentry Program. 


RES: ’ 
+. Fay 8% oso 


1.4.5.2 Activation and Op eration 


1.4.5. 2.1 Vandenberg Control Center, Vandenber AFB. In support of 
the readout portion of the Sentry Program the Contractor shall operate 
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ent, subassembly and assembly checkout, 


‘15.2 Manufacturing aia Mockup) and Displa 
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and provide routine facility maintenance at the Vandenberg Control 
Center specified in Paragraph ill-C 7, Tab 1, Section 1 for the Yequired 
monitoring and coordinating support of the Development Control Center 
in Sunnyvale. Minor facilities modifications shall be accomplished by 
the Tontractor, after approval by AFBMD, where necessary to provide 
for equipment installation or Operation improvement. ihe ee ee 


PR yrheg pete bay 
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1. 5. 1.1 Vehicle Equipment. The Contractor shall provide tooling, includ. 
ing jigs, fixtures, and equipment necessary to fabricate, assemble, and 
check out complete readout flight vehicles at a flight vehicle delivery rate 

of two flight vehicles Per month. a me ee Ce s. 

1.5.1.2 Vehicle Tooling Maintenance. The tooling specified in | 
Paragraph 1.5.1.1 shall be. maintained by the Contractor. Modifications 

to this tooling shall be accomplished to effect authorized readout vehicle 
configuration changes. : | es a ee 


1.5.1.3 Ground Ecuipment. Tne Contractor shall develog, 


design, fabri- 


‘Cate, modify, and maintain tooling necessary to fabricate, assemble, and 


check out all ground support equipment required in support of readout J 

flight vehicles, including all functional test equipment required for compon.- 
Model = 

a — Paths dp MY ae 


* 
“Teese 


1.5.2.1 Vehicle. The Contractor shall construct and maintain to the 
latest readout vehicle configuration a manufacturing aid (mockup) in which 


the external envelope of all airborne subsystems, 48 applicable, shall be 


simulated. Any display models required for development of the readout 
Portion of the Sentry Program shall also be furnished. The Contractor 
shall construct and maintain to the latest readout vehicte Configuration a 
dynamic Simulation vehicle consisting of all components interconnected by | 
the vehicle electrical harness. The dynamic Simulation vehicle shal! 
utilize operating components, interconnected by the vehicle cabling speci. 
fied for. the given configuration. Vehicle dynamic simulation teat equip. 
ment, including subsystem and System checkout equipment, shall be con. 
sidered part of the dyriamic simulation vehicle Operation. The Contractor 
shall also design and construct scale models, sand table m ele, and 
mockups required for design aids and evaluations. |. ae. 


4 
. 7 ‘ fa fe a 
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1.5.2.2 Ground Equi ment. The Contractor shall construct, as necessary, 


all mockups, sand table models, scale models, and display models of 


- support equipment. required in the devclopment of the ground equipment 


complex of the readout Portion of the Sentry Program. 


1.5.3 Manufa cturing Services . | 2 


1.5.3.1 Vehicle and Ground Equipment. In supprt of the effort described 


in Paragraphs 1.5. 1. l, 1.5.1.2, and subsequent hardware paragraphs, 


the Contractor shall provide such manufacturing services as Production 


control. tool and vehicle Planning, process “gineering, and manufactur. 
ing area engineering required by the readout portion of the Sentry Program. 


1.6 Special Test Equipment 


1.6.1 Development 


1.6.1.1 Analysis and Design. The Contractor shall]. design, fabricate, 
and maintain the Special test equipment required by the readout porti 

of the Sentry Program, (listed in Paragraph 8. 2, Tab 5 of this Sectioz., 
as defined in Tab 1, Section 1. Ecuipment shall be modified as required 
to accommodate changes in vehic} > or associated equipment. 


1.6.1.2 Test. The Contractor s.:all direct, coordinate, and conduct 
development testing of special test equipment required by the readout , 
portion of the Sentry Program. a are 


1.6.2 Hardware i 


‘1.6. 2. —1 Fabrication and Assembly. The Contractor shall provide 
material procurement, fabrication, Assembly, maintenance, and repair 


of the items of Special test equipment required by the readout portion 
of the Sentry Program and listed in Paragraph 8.2, Tab § of this 


Section. : 
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2.0 VEHICLE EQUIPMENT | [oe —— os 
2. l mystems | 
2.1.1 Development and Integration 


2.1.1.2 Analysis and Design. The Contractor shall coordinate system 
analvaia arc uesign to insure the compatible integration of all subsystems 
into a complete vehicle System for the readout portion of the Sentry Program. 


° a te 2* 
+9 ® oer on By” 


. 
. 
* 


2. 1. 1. 2 Inplant Test. The Contractor shall plan and coordinate inplant 


Tab 2, Section | for the readout portion of the Sentry Program. The Con- 
tractor shall determine, ag accurately ag Possible, the environment of the 
satellite vehicle by means of simulated flight environment, theoretical | 
analyses, materials Studies, performance and environmental testing, and 
shall design proper environmental controls to enable the readout satellite 
vehicle to tolerate the environment, | ee aes 


Set cmtcns, yeailfication, and inspecticn tests as Seecitbed in Paragraph IV, 


2.1.1.3 Santa Cruz Test Base Tests. The Contractor shall plan, schedule, 
coordinate, conduct, and evaluate systems gstound tests, including final 
acceptance testing, of the complete readout vehicle at the Santa Cruz Test 
Base. te eee — 


— = . 


2.1.2.1 Assembly and Installation. After the fabrication and assembly of 

components and subassemblies, the Contractor shal] stack-alignthe = = =- 
structural readout Vehicles and Complete the instailation and final assembly 
of all subsystem hardware to Provide completed readout vehicles in accord. 


' ance with the raadout vehicle delivery schedule, Tab 2 of this Section. 
. a ee re. ae . 


2.1.3 Modification and Checkout. The Contractor shall Prepare checkout 
procedures and perform functional tests and checkout of the readout vehicle 
mechanical, Propulsion, electrical, guidance and flight control, instrumen.- 
tation, and communications equipment. The Contractor shall incorporate 
modifications and design changes required to meet the flight objectives and 
Prepare the readout vehicle for shipment.. : mi | 


2.2 Subsystem A a — 
2.2.1 Development - 


2.2.1.1 Analysis and Design. The Contractor shall Provide the Sentry 
readout vehicle airframe defined in Tab 2 of Section 1, and develop modifi- 
cations required by configuration changes, flight objectives, and/or experi- 
mental light test data. | The major areas of effort shall be concerned with 
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' the design of airframe structures, equipment instal 
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lation, pressure 


bility to improve Sentry readout vehicle performance for optimum accom- 
plishment of the Sentry mission. The results of these investigations will 
be reported to AFBMD. !n support of the development effort, the Con- 
tractor shall provide technica] direction; perform structures analyses, 
aerodynamic, aerothermal, and performance studies; and liaison and 
coordination with other subsystems to insure proper design interface. 
The Contractor shall conduct feasibility and design studies for state-of- 
the-art subsystem development to provide progressive improvement of — 
reliability, capability, and operational simplicity. m3 


2.2.1.2 Lest. The Contractor’ Shall Srogreni, Sonduct, and scstvee re 


sults of development, qualification, and inspection testing of airframe 


subsystem components required by the readout portion of the Sentry 
Program. | - | : 


2.2.2 Hardware 


@.2.2.1 Fabrication and Assembly The Contractor shall provide 
material procurement, fabrication, and assembly of sufficient sets of 
airframe subsystem Components to support the delivery schedule for 
readout vehicles, Tab 2 of this section. _ — 


2.3 Subsystem B : | Pre oe 


2.3.1 Development 


2.3.1.1 Analysis and Desi - The Contractor shall provide the Sentry 
readout vehicle propulsion subsystem defined in Tabs land 2 of Section 1, 
and develop and integrate modifications required by configuration changes, 
flight objectives, and/or experimental flight test data. The Contractor 
shall investigate the application of the dual-burning engine (with large 
tanks) developed in the Discoverer Program with the view of utilizing - 
this capability to improve Sentry readout vehicle performance for optimum 


accomplishment of the Sentry mission. -The results of these investigations 


will be reported to AFBMD. In support of the development effort, the 
Contractor shall provide technical direction; monitoring of subcontract 
effort; fluid flow, heat transfer and vibration studies and analyses as may 
be required; and Cevelopment of an orbital period control. The Contractor 
shall conduct feasibility and design studies for state-of-the-art subsystem 
development to provide Progressive improvement of reliability, capability, 
and operational simplicity. | , : : 
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2-3 1.2 Tes t The Contractue Seri] program, conduct, and analyze 
results of development, qualification, and inspection testing of pro- 


Pulsion subsystem Campanents required by the readout portion of the 
Sentry Program : is 


23.2.1 Fabrication and Assembly The Contractor shall provide | 


‘material procurement, fabrication, and assembly of sufficient sets of 


Propulsion subsystem components to Support the delivery schedule for 
readout vehicles, Tab 2 of thig section, = —— 


2.4 Subsystem © t | — — — — * 
24-1 Development te BE tee 


2.4.1.1 Analysis and Design The Contractor shall provide the vehicle. 3 


borne auxiliary power subsystem for the readout portion of the Sentry 
Program defined in Tabs } and 2 of Section |, and develop and integrate 
modifications required by configuration Changes, flight objectives, and/or 
experimental flight test data. This Tesponsibility includes design and 
development of the complete vehicle wiring harness, including the destruct 
System, pyrotechnic systems, and Preparation of an electrical schematic 
diagram of the Vehicle and §=Sund support equipment. The Contractor 
shall coordinate Sentry vehicle integration design studies with the AEC 

for utilization of a nuclear APY, including facilities design criteria for 


the use of such devices. These studies shall include hazards analyses 


over the complete factory-to-flight Sequence, orbit lifetime probability 
for missions planned to include SNAP IA, a study of launch failure 
Probability, and a re-entry analysis Th po 

unit being developed under the MIDAS Program will replace chemical 
batteries ag the prime energy source for the vehicle auxiliary power 
System when available The Contractor also shall design and develop a 
high energy battery auxiliary power System for back-up. In Support of 
the development effort, the Contractor shall Provide technica} direction, 
monitoring of subcontract effort, and liaison and coordination with Other 
subsystems to insure proper design interface. The Contractor shall 
conduct feasibility and design studies for state-of-the-art subsystem 
development to Provide progressive improvement of reliability, capabil- 


ity, and Operational simplicity 


2.4.1.2 Zest The Contractor shall program, conduct, ‘and analyze 
results of dey “.0pment, qualification, and acceptance testing of auxi}: ary 


Power subsystern components required by the readout portion of the 
Sentry Program | F 


2-1-45 


 LOCKHEED AIRCRAST CORPORATION —SEERET MISSILES ond space DIVISION 


* 2 @ domme, 2 - ew. - 


WAP For pet x Az Ee wee. 


Kieth Pear tee oe 


oh, vhs Be , 


Syed a MA 


— 


PES} bs fe Die, vo A 
Ooms @ ook 


— — — — 
. 


——SEEREFR—  —esaummsp-4451004 


2.42 Hirdvare 


2.4.2.1 Fabvrication and Assembly. The Contractor shall provide 


material procurement, fabrication, and assembly of aufficient sets of 
auxiliary power subsystem components. to support the delivery schedule 
for readout vehicles, Tab 2, of this Section —— : 


2.5 Subsystem D- 
25.1 Development 


2.5.1 1 Analysis and Design The Contractor shall provide the guidance 
and flight cortrol subsystem for the readout portion of the Sentry Program 
defined in Tab 2 of Section 1, and develop and integrate modifications re- 

quired by configuration changes, flight objectives, and/or experimental’ 


flight test data. The Contractor shall provide technical direction. moni- 
_ toring of subcontr: ct effort, and liaison and coordination with other sub- 


systems to insure proper design interface. In support of the development 
effort, the Contractor shall: (1!) investigate the repackaging and redesign 
of the inertiai rescrence package and the flight control electronics pack- 
age into à single integrated package with improved components; (2) perform 
investigations leading tothe design and development of orbital stabilization 
and vehicle attitude methods employing inertia wheels, reaction jets, and/ 
or active differential drag devices as necessary to meet accuracy requ.re- 
ments, and develop restlting components; (3) develop re-entry guidance 
and flight control equipment as required; (4) develop the repackaging of the 
attitude damping system, including pitch wheel; (5) develop precise attitude 
indication equipment for orbital operation, including means for storage 
and readout of altitude indication information; and (6) tinenites the develop- 
ment of the guidunce equations for booster guidance. The Contractor shall 


, Conduct feasidiiity and design studies for state-of-the-art subsystem de- 
velopment to provide progressive improvement of reliability, capability, 


and operational simplicity. 


2.5.1.2 .Test. The Contractor shall program, conduct, and analyze re- 
swits of developrrent, qualification, and inspection testing of guidance and 


| flight control subsystem: components required by the readout portion of 


the Sentry Program. 


2.5.2 Hardware 


2.5.2.1 Fat. ‘cation and Assembly. The Contractor shall provide material 


‘procurement, fabrication, and assembly of sufficient sets of guidance and 


flight control subsystem components to support the delivery schedule for 
readout vehicles, Tab 2 of this Section. | 
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26.!.1 Analvs:s and Desicn The Contractor shall provide the visual 
reconnaissance subsystem for the readout portinn of the Sertry Program 
defined in Tabs 1 and 2 of Section 1, and develop and integrate modifica- 
tions required by con‘iguration changes. flight objectives, and/or expe ri- 
rental flight test data’ The Contractor shall Provide technical direction, 

monitoring of suucontract effort, and liaison and coordination with other . 
deve ySUITS IG insure Proper Gcsien intesface. In wupport of the development 
effort the Contractor shall: o F 


of a visual reconnaissance subsystem (E-3) capable of Providing 5-foot 
greund resolution. The use of both film and electromagnetic recording 


will be considered in the determination of the optimum technical 
approach | | | 


6. Perform operational and systems analyses to determine 


i 
{ 
{ 
a Conduct a study Program) directed toward the developrnent _ 
design Criteria for reconn cissance equipment. | i 


c- Conduct system etudies and special studies, as appropriate, 
in such comronent areas ag improved image pick-up tubes, clectrostatic 


and/or electromag etic view data Storage Cevices, and wide-band video 
and radio frequency amplifiers . I J 


d. Establish technical requirements of the wide-band data 
link of Subsystem H which will be testing those models and assemblies = 
required for equiprnent design criteria. | 


e Develop equipment, techniques, and procedures for moni. 
toring nd evuluating the Quality of the system output to: | 


(1S Cheek system operation and compare the results with . 
performance requircments. ) 5 


+ (2' Evaluate tne results in order to consider redesign of 
equipment for future vehicles. | ; | 

(3) Provide for Prograriming and control of future data 4 : 

ecCGuisition cycles ; : foie | 


| (4) ~ Determine that the vehicle and orbit data accuracyisg -—_—- — 
sufficient to mert the location requirements of the system. Maximum 


use should be i:ade of data available from Subsystem I in the performance 
Of the abuve finetions a : 2 4 


sod . 
+ oe ie — mahal es acaba “Dewitt snmant>. ot 


ae ee 


oe 


2-1-17 I J 


224— so s8arr Ces P ATi, : Sf Ls f f | MISSILES aad SPACE Divissien 





— — 


coe ff 


28 | 


3* AE 


a 


SECRET LMSD-445160A 


Equipment to be used for development purposes which does not have a 
function in the operational System should be set up to handle only selected 
System output. Automatic features should not be included in items which 
have the "off iine" funcs ion of performing system check for development 
Purposes, 7 . 


f. Provide three primary record photographs to the Data Pro- 
cessing Subsystem. The data to be supplied to Subsystem I with the Photo 
records wi!] be determined under the requirements of Paragraph 1. 2.1. 4. 
The time delay from readout of the vehicle to receipt of the data by 


Subsystem | will be kept to a minimum, 


&- Develop or adapt from existing equipment such Photog raphic 


viewing, Processing, and handling equipment required to pezform the 


ground processes existing within Subsystem E. 


h. Conduct an experimental photo program for the purpose of 
simulating the quali ty output of the Visual Reconnaissance Subsystem, 
The simulated photog raphy will be of such quality. that its analysis will 
enable the production of useful design criteria for Subsystem E, .The 
photography will also be made available for interpretation by. the Data 
Processing Subsystem. o | 


| i. Conduct feasibirity and design studies for state-of-the-art 
subsystem developmer.t to provide progressive improvement of reliability, 
Capability, and operational Simplicity. | 


2.6.1.2 Test. The Contractor shall program, conduct, and analyze 
results of development, qualification, and inspection testing of visual 
reconnaissance sulsystem components required by the readout Portion 
of the Sen:ry Program. | os _ 

2.6.2 Hardware | | 
2.6.2, )} Fabrication and Assembly. The Contractor shall provide 
material procurement, fabrication, and assembly of sufficiert sets of 
Visual reconnaissance subsystem components to support the delivery 
schedule for readout vehicles, Tab 2 of this Section. | F 


2.7 Subsystem F 
2.7.1 D--velopment 


27.304 Analysis and Design. The Contractor sha}l provide the elec - 
tronics FeCOnnaissance subs yttem for the readout Portion of the Sentry 


| Program defined sn Tabs } an4 2 of Section 1, and develop and integrate 
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modifications required by configu ration changes, flight test objectives, 
and/or experimental flight test data. the Contractor shall provide teck- 
nical direction, monitoring of subcontract effort, and liaison and coordi- 
nation with other subsystems to insure proper design interface. In 
support of the development effort, the Contractor shall perform intelli- 
gence analyses, operations and systems analyses, evaluation and develop- 
ment of advanced electronic reconnaissance techniques, and studies and 
analyses for advanced ferret equipment requirements, The Contractor 
shall conduct feasibility and design studies for state-of-the-art subsystem 
development to provide progressive improvement of reliability, capability, 
and operational simplicity. . | 


&.7.1.2 Test. The Contractor shall program, conduct, and analyze 
results of development, qualification, and inspection testing of electronic 
reconnaissance subsystem components required by the readout portion 

of the Sentry Program, | | 


2.7.2 Hardware 7 

2.7.2.1 Fabrication and Assembly. The Contractor shall provide mater- 
ial procurement, fabrication, and ‘assembly of sufficient sets of electronic 
reconnaissance subsystem co.nponents to support the delivery schedule 
for readout vehicles, Tab 2 of this Section. | | 


2. 8 Subsystem G. There shall be no effort on Subsystem G for the 


Sentry Program. 
¢.9 Subsystem H. No effort for this subsystem is included herein. . 


2.10 Subsystem L. There shall be no effort on Subsystem L for the 
readout portion of the Sentry Program, | | 


3.0 GROUND EQUIPMENT 


3.1 Ground Support Equipment 
3.1.1 Development 


3.1.1.1 Analysis and Design. The Contractor shall provide the items | 
of ground support equipment required for the readout portion of the Sentry 
Program defined in Parag raph IIC, Tab 3 of Section 1, and listed in 


and/or vehicle changes, In support of the development effort, the Con- 
tractor shall provide technical direction, monitoring of subcontract 
effort, and lia’son and coordination with other subsystems to insure proper 


a ‘ 
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4.0 SPARES 


4.1 Vehicle Equi ment. The Contractor shall provide vehicle equip - 


ment spare parts in quantities sufficient to support the flight test program — 


of the readout portion of the Sentry Program, Spares lists will be gene 
erated as a result of the logistics effort described in Paragraph 1. 4, 4, 


4.2 Ground Equipment. The Contractor shall provide ground equipment 
Spare parts in quantities sufficient to support the flight test program of 
the readout portion of the Sentry Program. Spares lists will be gener- 
ated as a result of the reliabi! ; and logistics effort described in 


| Paragraph 2. 4. 4, 
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6.1 The Contractor shall complete fabrication and testing and ‘make 
constructive delivery of the following satellite vehicles* to the extent . 
herein Specified. a 5 oo 


| 6.1.1 Flight Test Vehicles. Flight test vehicle schedules are shown in 
Tab 2 of his document, and are referenced below in Separate sequences 


for the readout portion of the Sentry Program, 


6.1.1.1 Readout Series 


©. 1.1.1.1 Six flight teat vehicles shall be delivered to Vandenberg AFB 
and expended in flight tests. | | | 


6.1. 1. 1.2 One flight test vehicle (FTV 7) shall be ninety-five percent 
through systems test Operations at the Contractor's Santa Cruz Test Base. 


6.2.1.1.3 One flight teat vehicle (FTV 8) shall be sixty-four percent. 
through modification and checkout operations at the Contractor's facility 
at Sunnyvale. — 


6. 1. 1. 1. 4 Six flight test vehicles shall be in various Stages of manu- 
facturing completion at the Contractor's facility at Sunnyvale; FTV 9 
shall be 90 percent and FTV 10 shall be 45 percent through final assembly 
operations; FTV 11 shall be 75 percent through subassembly Operations; - 
FTV 12 through FTV 14 shall be 35 percent through fabrication Operations. 


6.1.2 Special Test Vehicles 


6.1.2.1 One Facilities Check Vehicle shall be delivered to Vandenberg AFB. 


6.2 The Contractor shal! submit data as specified in the following documents: 


a. LMSD-6246E, "Specification Submittal Requirements for the Dia- 
coverer, MIDAS, and Sentry Programs, " dated 22 July 1959, os 
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Bb. AFBM Exhibit 38-1, "Contractor Reports," with Geviations 
a8 noted in Paragraph 1. 2. 3. Tab 1, of this Section, and as defined in 
LMSD 445722, "Program for Submittal of Contractor . Furnished Re- 
Ports for Discoverer, MIDAS, and Sentry, " dateg 24 August 1959, 


¢. LMSD 445087, "Specification Program for Discoverer, MIDAS, 
and Sentry, « Gated 15 April 1959, ., 


6. 3 The Contractor shall fabricate, test and furnish StTound support equip. 
Ment and Satellite “ground contro} equipment required for the readout por. 
tion of the Sentry Program Which shall be capable of attaining the ebjec- 


tives *pecified in Tab 3 of Section 1, The equipment is listed in Tab 5 


Of this Section This list of equipment, to be used during Fesearch and 
development &ctivities, is included herein for information PUrposes only, 


Since delivery of this equipment to the Government shall be accomplished 
Only for operational use, J a | , 
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7.0 GOVERNMENT -FURNISHED EQUIPMENT, FACILITIES, AND 
SERVICES , | 


The Government shall furnish equipment in &c cordance with Paragraph 
7.3, and facilities, and Services as described herein: 


7.1 The following Government-furnished facilities shal) be required and 
Shall -be avaliabie and ready as herein indicated: | 


| a. Vandenberg AFB Missile Assembly Building . Complete as a 
permanent facility —— j 


b. Vandenberg AFB additional office and storage space - Complete 
#6 a permanent facility » 23 * 


Cc. Point Arguello Launch Complex } . Operable as a permanent 
facility . ; , * gute os a 


d. Engineering and office Space, plus necessary office furnishings 
and equipment ap all sites 
e. Outdoor storage area at all sites 


{. “Hazard storage area at all sites 


Shop and la‘ Oratory space, plus necessary machine and portable 


sg. 
tools, laboratory and vesting equipment, material handling equipment, and | 


necessary installation costs at Vandenberg AFB. 
h. WADC environmenta) simulator 
i. Sandia large centrifuge. 


7.2 The following Government -turnished Services shall be ‘Pequired at the 
Government facilities in Paragraph 7, }. 


a. Equipment transportation to and from sites | 
b. Use of military base Services, when available, and in 

accordance with DOD Policy as of | July 1959, such as mess, guard 

Service, transportation, recreational facilities, Utilities, fire Protection, 


first-aid, and major maintenance Services of buildings; Srounds, and 
utilities, | | | 
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SECRET— —usp-sion 


8-0 GROUND SUPPORT EQUIPMENT, TEST EQUIPMENT, AND | 7 — 
SATELLITE GROUND-CONTROL EQUIPMENT ts . 
; ; ; 4 
8.1 The following items shall be used in development of the satellite | gta 
vehicles and/or developed for use in support of manufacturing, check- fy 
out, traneport, launch, tracking and acquisition, and control operations. J 


All items appearing under Inplant or SCTB columns shall be classed as 
specialized test equipment; all items appearing under VAFB columns 
shall be claesed as ground support equipment; all items appearing under 

the Travel with Vehicle column shall have variable clagsifications de- 
pending upon the geographical point of use at a given time; all items ap- 
pearing under T/A and Control Center column shall be classed as satellite 


ground-control equipment. 
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